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The Volta 


HAT famous men should be revered, and their 

j memory kept green, is a tradition which the 
electrical industry holds in high esteem. No 
country can boast of having given birth to more 
numerous or more distinguished pioneers in electrical 
science than our own; if we cannot claim a monopoly 
of electrical genius, we can produce a list of names 
of unrivalled brilliancy—but we claim also that no 
nation in the world is more ready to accord a full 
Measure of generous appreciation to the labours and 
inventions of foreign scientific men, and to join in 
paying homage to their memory. Hence this year, when 
Italy commemorates the centenary of the death of 
Volta, the inventor of the first known source of the 
electric current which until quite recent times was 
called ‘‘ voltaic electricity,’ our thoughts turn to Como 
where his remains are interred, and where the Volta 
Centenary Exhibition was opened in May last. Many 
of us will recall the visit paid by the Institution of 
Electrical Engineers to Italy in 1903, when a tribute 
was paid to the memory of Volta at his tomb and 
a memorial shield was presented by the I.E.E. Students ; 
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Centenary. 


there followed a most interesting tour in Northern 
Italy, including visits to the splendid hydro-electric 
generating stations by which Italian engineers had 
proved themselves worthy sons of a land noted for 
expertness in hydraulic engineering. Since then the 
work of Marconi has added a new jewel to the crown, 
and these two subjects—electrical communications and 
hydro-electric power—form the principal features of 
the Exhibition. 

During the month of September the International 
Electro-technical Commission will hold an important 
conference at Como; there will also be an International 
Congress of Physics, which will be attended by eminent 
men of science from every country, and other important 
meetings will take place. The members of the I1.E.C., 
as stated in our last issue, after their official labours 
are concluded will engage in a tour of fascinating 
interest, and we have received particulars of an 
official pilgrimage to Italy,’ organised under the 
auspices of the Italian Government by the State 
Tourist Department, which includes a visit to Como 
and some of the principal Italian cities in connection 
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with the Centenary celebrations, and which is men-- 
tioned elsewhere in this issue. To escape from the 
rigours of this year’s British summer and to revel in 
the sunshine under the azure sky of Italy, is a temp- 
tation to which our readers may gladly surrender—and 
we are certain that they will meet with a cordial 
welcome at the hands of their Italian confréres. 


In this issue we have pleasure in 
Electricity on publishing an article by Mr. V. 
Danish Farms. Faaborg-Andersen, secretary of the 
Royal Danish Electricity Commission, 
on the position of electricity as applied to agriculture 
in Denmark. The author, who has investigated the 
subject fully in his official capacity, as a delegate of 
the Danish State took part in the discussions which 
took place at the sectional meeting of the World Power 
Conference at Basle last autumn, and is exceptionally 
qualified to express an unbiased opinion on the situa- 
tion; his remarks and conclusions will therefore be 
studied with interest by British readers, who are well 
aware of the high position occupied by Denmark in 
respect of agricultural development. Particular atten- 
tion should be directed to the co-operative system which 
enabled the Danish farmers to develop an extremely 
valuable export trade, and has likewise proved effective 
in securing for them the advantages of electricity 
supply. Co-operation amongst farmers in this country, 
unfortunately, has made little headway; it might 
prove to be their salvation from an economic point of 
view—certainly it would greatly facilitate the adoption 
of electrical operation both by encouraging the exten- 
sion of electric transmission lines into rural areas and 
by enabling the capital and running costs of expensive 
apparatus to be met without imposing too heavy a 
burden on the individual. The topographical and 
climatic conditions in Denmark are comparable with 
those obtaining in this country, and the cost of elec- 
tricity is of the same order; hence the lessons derived 
from Danish practice have a direct bearing upon our 
own problems, and our thanks are due to Mr. V. 
Faaborg-Andersen for his valuable contribution to our 
knowledge, 


Tue American General Electric Co. 


Welded Steel is making extensive and increasing use 


Replacing of welded steel constructions for large 
Castings. components which would otherwise have 


to be cast. From the instructive 
particulars of this new departure which we quote 


elsewhere in this issue, it appears that the age 
of castings (so far as this firm is concerned) 
for large generator frames has now gone by,  To- 
day such vital components are fabricated welded 
steel constructions. It is computed that, due 


to the change in design, an average saving of 33 per 
cent. is effected in net weight, and that the all-in costs 
are also appreciably lowered. Further, the losses 
incidental to even the minimum of wasted castings are 
cut out. In this last connection it has to be remem- 
bered, too, that such wastage is often detected only 
after a considerable amount of work, such as machining 
and the like, has been done upon the castings. Thus 
wasters in the past often involved much more than 
foundry costs. In addition, pattern-making costs, as 
well as moulders’ and furnacemen’s and accessory ser- 
vices, are obviated, nor are these entirely off-set by the 
cost of the alternative method of production and 
fabrication. The saving in storage floor room, by the 
elimination of many large patterns and core-boxes, is 
already very considerable, and the effect of this will 
be felt more and more as such economies increase. 
As illustrating the effect of the change-over in design, 
reference is made in the original articles to the present 
and past weights of a 15,000-kW generator frame. 
Originally the cast variety weighed 24,000 lb.; .the 
welded component weighs only 10,000 lb. 
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For large frames the general practice is to roll the 
outside cylindrical shell to shape from plate material; 
the frame ends are cut to suit by means of an auto- 
matic gas-torch machine. The ends and the barrel of 
the frame are tack-welded together; then the frame is 
brought to the automatic welder. An _ instance is 
quoted of a frame, forty feet in diameter and six feet 
wide, which involved two thousand feet of weld. 

Interesting data are also given of the rate of cutting 
material preparatory to fabricating. Thus, }-inch 
plate is cut at the rate of 50 inches per minute, and 
2-inch plate at seven and a half inches to the minute. 
It is stated that no difficulty is experienced in cutting 
plate even up to 8} inches thick. It is also considered 
to be economical, in the case of small motors, to replace 
cast frames by rolled material when diameters are as 
small as 11} inches. 

So important does the Company consider the new 
departure to be, that a three months’ practical welding 
course is now part of the regulation training of all 
apprentice draughtsmen. 

British engineers will doubtless be interested in what 
their American cousins are doing. They may find here 
some incentive to the increased use of a process which 
they have already discovered to be of marked and 
marketable value. 


From the annual report of the Safety 
Safety in Mines. in Mines Research Board, issued recently 
(H.M. Stationery Office, price 9d. 
net), it appears that the electric safety lamp is not to 
have everything its own way. Researches are in progress 
with a view to improving its efficiency, but the flame 
lamp is being studied by the Board as well, and it has 
been found possible to increase the candle-power to 2 or 
even 3 c.p., whilst preliminary tests with a robust form 
of incandescent mantle, capable of standing rough 
usage, have resulted in the attainment of no less than 
10 ¢c.p. The costs as compared with those of the electric 
lamp, however, are not stated. | Evidently the makers 
of miners’ electric lamps, which are becoming so popular 
in some coal mines, will do well to investigate the possi- 
bility of introducing further improvements into their 
design. 
Researches have also been carried out on flame-proof 


mining electrical apparatus, of which an account 
appeared in our last issue, and on the pressures 


produced on blowing fuses or striking an are in flame- 
proof enclosures; the pressures observed were much 
lower than was anticipated, unless the are was main- 
tained. 


Ir is interesting to note that a weekly 
A “Telegraphic paper called Telegraphic 
Journal” of Journal’’ was started on January. 2nd, 
1864. 1864, and ran for one year; we are 
indebted to the courtesy of Sir Charles 
Bright, F.R.S.E., for the two volumes which comprise its 
brief career; they had been the property of his father, 
Sir Charles T. Bright. In its first issue the editor 
declared that it was ‘‘ to be a Telegraphic Journal pur 
et simple, to be kept intact from inroads of alien de- 
partments of electrical and other sciences ’’—a different 
policy from that pursued by ourselves from the very 
first. Nor was it strictly adhered to by our predecessor, 
for even in the third issue there was printed a paper 
on the use of the’magneto-electric machine for light- 
house are lamps. 

In that year, 1864, the ‘‘ new Atlantic cable’’ was 
under construction, and it was approaching completion 
when the ‘‘Journal’’ ceased publication; and Sir 
Charles T. Bright had already vigorously advocated the 
extension of the telegraphs from India to China and 
Australia. Many items of great interest are to be 
found in those old volumes; in appearance they are 
very similar to the early volumes of ‘‘ The Telegraphic 
Journal and Electrical Review,’’? which was established 


in 1872, but we claim no connection with the journal 
of 1864—not even under the style of ‘‘ New Series. 
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The Electrification of Agriculture 
in Denmark. 


The author reviews the history and present position of electricity on the farm in 
Denmark, and describes the methods by which its use has been extended 
and may be further developed. 


By V. FAABORG-ANDERSEN, M.E.E., Secretary of the Royal Danish Electricity Commission. 


EVELOPMENTS in industry have gradually led increase production. Similar considerations have 
D to an ever-increasing use of electricity in order wrought great changes in agriculture during the last 
to reduce as much as possible the operating ten or twenty years, and the extent to which the appli- 

cost incurred for motive power, and at the same time to cation of electricity has gained ground, particularly in 


Bulk Supply 
| from Sweden. 


| 
| 
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| 
Fig. 1.—Map showing High-Voltage Network covering Denmark. : 


countries dependent on agriculture as one of their chief 
By this means the 


rural population is enabled not only to share in the 


means of livelihood, is only natural. 
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solve the problem. 
the quality of their produce, the farmers had formed 
co-operative societies which turned out to be very effec- 


Fig. 2.—Portable Motor Driving Thresher. 


benefits to civilisation of electric light and power, but 
also in the economic advantages to be derived from the 


proper use of electricity. 

It is well known that Denmark, as 
an agricultural country, occupies a 
very important position, and it is 
therefore only natural that she 
should have had early recourse tc 
electricity and ascertained if the 
advantages to farmers of this form 
of power were really such as to 
warrant its adoption. 

The start was made at the turn of 
the century, when Professor Paul la 
Cour, of the People’s High School at 
Askov, in connection with his ex- 
periments with a windmill of im- 
proved construction, advocated the 
installation of a small electric power 
plant on each property; the wind- 
mill was to supply motive power to 
the various machines on the farm 
and to a generator charging a stor- 
age battery, which in turn furnished 


electricity for lighting. Only very few farmers, how- 
ever, could afford such an installation, or had sufficient 
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In order to improve and standardise 


tive for the production and sale of 
dairy and slaughter-house commo- 
dities. Similar co-operative  socie- 
ties were then formed for the pur- 
pose of providing each farming 
community with the needful supply 
of electricity. 

Between the years 1908 and 1913 
numerous co-operative or share com- 
panies were established for the 
supply of direct current at 2 x 220 
volts, and many of these early 
plants have been able, up to the pre- 
sent, to supply the farmers with 
power in sufficient quantities and 
at reasonable prices. Meanwhile, 
about the year 1910, the first high- 
pressure systems had appeared, and 
urban power stations were extending 
their lines over the surrounding 
country. The co-operative interests 
soon became aware of the advantages 
of the wholesale production of elec- 
tricity, and independent rural dis- 
tributing companies were estab- 
lished all over the country. These 


companies either generated electricity at their own 
central stations or contracted for the supply of energy 


Fig. 3—Portable Motor Driving Grain Crusher. 


from already existing large urban stations. Fig. 1 
shows how the high-pressure network covers all Den- 


mark. In the dis- 


Fig. 4.—Electric Motor Driving Thresher and Straw Conveyor. 


technical knowledge to maintain it in operation. 
that juncture, developments in other fields helped to 


tricts where no net- 
work is shown, there 
are numerous small 
dc. generating 
plants,, and it is only 
in the  thinly-popu- 
lated moorland areas 
where buildings are 
scattered that electri- 
city supply is lack- 
ing. The voltages 
most. generally used 
are: for high pres- 
sure, 10,000 volts; 
for low pressure, 
380/220 volts. 

The fact that Den- 
mark is a grain-pro- 
ducing country ac- 
counts for the very 
rapid development of 
the electricity supply 


In every instance it was the co-operative 
societies’ requirements of power for the above pur- 
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pose that made construction possible, and justifiable 
from an economic point of view. One has only 
to glance at the official statistics of the Danish 
electricity works to note that the use of power by the 
rural supply companies, whether at high or low pressure, 
in most cases is twice as much as the consumption for 
lighting. The difference between the power and light- 
ing demands would prove still greater if an estimate 


Fig. 5.—Sawing Firewood by Electric Power. 


could be obtained from the supply companies of the 
power consumed by those of their consumers who are 
actually farmers. 

It would be too complicated to give here complete 
details regarding the different tarifis in use, which vary 
greatly owing to the vast dissimilarity of the districts 
in Denmark, both in respect of the size of properties and 
the quality of the soil. It may simply be stated that 
everywhere the price to the consumer is made up of a 
kWh rate for lighting and a kWh rate for power, 
to which are added certain fixed annual charges based 
on the number of lamp sockets, the h.p. installed, and 
the value of the property, or the number of acres under 
cultivation. 

Electric power was first used for threshing, cutting 
chaff, and pumping water. It was not uncommon on 
small and medium-sized farms to install a 5- or 74-h.p. 
motor to work the threshing machine, and a 2-h.p. 
motor for the chaff-cutter, while large farms, in addition 
to a 2-h.p. motor, installed a 20- or 30-h.p. motor for 
working the threshing machine, since, in Denmark, 
threshing is not done successively in the course of the 
year, but, in most cases, immediately after the autumn 
grain harvest. 

Meanwhile it soon became apparent that, in order to 
ensure to the consumer the full benefits of electric power, 
the daily operating hours of the motors had to be 
extended; an excellent means to this end was the 
installation of milling machines for grinding corn 
fodder. 

The following table gives an idea of the approximate 
consumption of power in 1926, on farms of various 
sorts and sizes, in a district with comparatively good 
soil. The figures are based on the controlled consump- 
tion per hectare (24 acres) of a large number of farms 
situated in the territory of one of the largest rural 
supply companies :— 

Consumption 
Description of property. per ha. 

Farm without milling machine (30 ha.) 11.0 kWh. 

Farm with milling machine (42 ha.) ... 35.0 

Landowner’s farm with small herd of 

_ It may be seen from the above how large the 
merease in consumption is when a farm uses elec- 
tricity for grinding its own corn fodder. The same 
supply company states that the average consumption 
of electricity in its territory may be estimated at 17 

per ha. per annum. As, according to the table, 
‘n ordinary farm using a milling machine consumes 
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about 35 kWh per hectare, the present aim should be 
to raise the consumption to that figure, which would 
correspond to an increase in the present consumption of 
about 100 per cent, with the same number of users. 

The possibility of raising the consumption per ha. 
still further, if new uses for electricity in addition to 
the above are found, is shown by the fact that single 
farms have consumed as much as 53 kWh per ha., or 
about 200 per cent. more than the 
present average. To what other 
kinds of farm work could elec- 
tricity be applied to _ increase 
the consumption ? They are 
various, and may be summarised 
as follows: 


Sawing Firewood. 

This can be done by one of the 
electric motors already installed, so 
that the only additional investment 
required is a circular saw. The 
estimated consumption for this pur- 
pose is 1 to 1.5 kWh per cubic metre 
of wood. For chopping brushwood 
(also used as firewood) there is a 
special 3 to 5 h.p. machine, which, 
attended by two men, is estimated to 
chop two loads per hour with a con- 
sumption of 1 to 1.5 kWh per load. 
This machine is particularly useful in districts where 
hedgerows abound, as it enables the clippings to be used 
which otherwise would be wholly or partly wasted. 


Hay Baling. 

This process can likewise be done by a 2 or 3-h.p. elec- 
tric motor capable of baling two loads of hay per hour 
with an energy consumption of about 1 kWh per load. 
Considerable saving of storage space can thus be 
effected, as machine-baled hay takes up much less room 
than the hand-baled variety, and there would also be a 
saving in labourers’ wages. 


Fig. 6.—Portable “ Thrige” Motor and Switchgear. 


Conveyors. 

Conveyors for harvested grain or threshed straw also 
require electric power. While, for grain conveyors, 
barns specially constructed to accommodate such ma- 
chinery are required, limiting the possibilities to large 
farms, straw conveyors, in connection with a straw 
compressor, can be used on any farm to transport the 
straw from the thresher to the place where it is to be 
stored in the barn. 


5 
at = 
; 
| 
: 
: 
4 
£ 


294 


Oat Crushers. 

Oats may be passed through special electric oat 
crushers before being fed to horses; oats thus treated 
have proved to be a superior fodder. The electricity 
consumed by one of the crushing machines amounts to 
about 0.5 kWh per 100 kilograms, 


Winnowing Machinery. 

Passing threshed seed, for example clover seed, 
through a winnowing machine, prior to sale, is also 
advantageous to the farmer. The small amount of 
electricity consumed in this process makes it worth 
while to do it with the electrical machinery already in- 
stalled. 

Milking Machinery. 

Results obtained from electric milkers have been so 
far satisfactory that a good future may be predicted for 
them, but nevertheless there are certain factors to be 
considered. During and immediately after the war, 
when the cost of manual labour rose considerably, many 
farms had recourse to milking machines with which, at 
that time, they were well satisfied, although it was clear 
that the machines gave somewhat inferior quantitative 
results compared with hand milking, 7.e., it was not 
possible to milk the udder dry by machine. Later, the 
fall in cost of labour caused many of the larger farms 
to resume hand milking and to lay aside the machines. 
The question of cost of labour is likely to influence 
the future, consequently there is reason to anticipate, 
what indeed recent years have confirmed, that electric 
milkers will be installed and used chiefly on farms 
where the number of cattle does not warrant the employ- 
ment of a special stall hand. In recent years farms 
with about 20 cows have begun to use a new type of 
machine. Milking with this takes about 1 to 1} hours, 
and with a 1-h.p. motor consumes about 1 kWh. As 
milking takes place twice a day, the daily consumption 
is about 2 kWh. Further, experience has shown that 
a yearly amount of 20 to 30 kroner is required for the 
maintenance of the machinery, and this must be con- 
sidered in estimating the profitableness of the plant. 


Other Uses of Electricity. 

On large farms refrigerators might be needed for 
cooling the milk before its distribution to the dairies 
for further treatment, 

Attempts have been made in recent years to introduce 
electric feed boilers and hot-water boilers, but it is too 
soon to express an opinion as to the results of this 
propaganda, since these depend to a great extent on the 
prices at which the electricity works are able to supply 
energy during the night, and also on the cost of the 
apparatus and how simply their installation with the 
requisite meters, &c., can be carried out. Consider- 
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ing only feed values, the tests up to the present show 
that pigs in winter are more inclined to eat boiled 
or warmed-up feed and put on more weight per day than 
when cold feed is given them. 

The application of electricity to ploughing and the 
preservation of ensilage, which is practised abroad, hag 
not, so far as is known, been attempted in Denmark. 

Wide experience in electrical installation has naturally 
been gained from the extensive use of electricity in 
farming in Denmark, and tlris again has led to the 
adoption of the very best grades, not only of wiring 


Rev 


Fig. 7.—Electric Cooking Apparatus in Farm-house. 


accessories, but also of electrical appliances and motors. 
The apparatus and motors used in Denmark are for the 
most part produced in the country; the motors here 
illustrated are of the ‘‘ Thrige’’ manufacture. 

Lastly, with reference to electricity for cooking and 
heating purposes, it may be remarked that in this 
respect the electricity companies have not, as yet, made 
much headway. This may be attributed to the com- 
paratively high costs of electric stoves and kitchen 
ranges, and also to opposition arising from the conser- 
vatism of the Danish people. The subject, however, is 
certain to receive serious attention so soon as the supply 
companies, with a distribution system of increased 
capacity and better utilisation of the generating ma- 
chinery, are in a position to supply electricity for 
cooking in requisite quantities and at a competitive 
price; but only the future will be able to answer the 
question as to the turnover to be expected from this 
field of use for electricity in the country. 


Patent Law. 


Some Incorrect Impressions concerning the Granting of Patents. 
By JOHN JOHNSTON, M.A., LL.B. 


if a man gets a patent he has the indisputable 

right to the monopoly of manufacturing and 
selling the article patented. They do not distinguish 
between valid and invalid patents. Very many patents 
which are taken out annually are invalid. There are 
many which the Patent Office authorities know to be 
invalid at the time they grant them; but they have 
no alternative, being bound by certain rules of conduct 
which they cannot disregard.* 


A CONSIDERABLE number of people think that 


* Theoretically the Comptroller of Patents has the power to 
decline to grant any patent, but in practice he is bound by 
his rules. In one or two cases he may decline to grant a 
patent, ¢.g., where the applicant admits that his invention has 
been exactly anticipated. 


If an invention is published in any way no valid 
patent can be taken out for it subsequently. ‘‘ Publica- 
tion ’’ in this connection does not mean merely publica- 
tion in a book or newspaper or other periodical. If 
the inventor has told people about his invention, unless 
he has done so in either express or implied confidence, 
he can get no valid patent for it afterwards; probably 
giving the information to one individual would be suffi- 
cient. But he will get his patent though he has done 
this, and even though, before the date of his application, 
the identical invention has been published, either by 
him or by some one else, in a periodical—provided no 
one opposes the granting of his patent. The Patent 


Office officials do not search for anticipation outside 
their own records, and they cannot act with regard to 
such anticipation even though they know of it, or if it is 
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brought informally to their notice. If the granting of 
the patent is formally opposed, they can act, but it 
is not everybody who is allowed to oppose. It must be 
some one who is interested in the matter in a business 
way, ¢.g-, one who is manufacturing, or intending to 
manufacture, the article, and the grounds on which he 
can oppose are limited. They are far fewer than the 
grounds which would make a patent invalid. Conse- 
quently many people may know that a patent, if 
granted, would be invalid, though nobody opposes the 
granting of it. 

If somebody applies for a patent for an article or 
device which, though not exactly the same as what has 
been done before, is yet so near to it that a man skilled 
in the subject and knowing what has been done before 
could make the thing in the ordinary course of his 
work, if he thought it advisable to do so, then a valid 
patent cannot be granted for it, since ingenuity is 
necessary for a patent to be valid; but the patent will 
be granted—whether it is opposed or not. 

There are strong grounds for the view that something 
should be done to prevent these invalid patents deceiv- 
ing the public. The Patents Act, 1907, Section 7, Sub- 
section 4, states that the Comptroller of Patents shall, 
if a specification describes an invention which has been 
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wholly or partially anticipated in a prior specification, 
or specifications, make a reference on the specification 
to such prior specification or specifications. These 
references might be extended to cover anticipations 
outside the Patent Records, e¢.g., in technical 
magazines, or in foreign patent specifications, and 
they might be extended to cover the kind of 
anticipations which, though not exactly the same 
as what it is proposed to patent, would be enough 
to make the patent invalid. It is not proposed that the 
Patent Office officials should be asked to make searches 
outside their own records, but they might be allowed, 
and asked, to act on such information as they may have, 
or which may be brought to their notice, formally or 
informally, by any person whomsoever. 

Another plan would be for the Patent Officials to 
make complete searches in technical literature and 
in foreign patent specifications, but this would involve 
such a new departure that it is not likely to be adopted 
without much consideration. It would make necessary 
certain alterations in the working of the Patent Office, 
as well as entail additional expense. The Patent Office, 
however, makes about £100,000 annually as clear profit, 
and this sum would do a good deal towards payment of 
such additional cost. 


Multi-Range A.C. Instruments. 


A résumé of the various types of instruments suitable for a.c. measurement 
at power frequencies, and their applicability to various purposes. 


By E. H. W. BANNER, M.Sc., A.M.I.E.E., A.Inst.P. 


measurements of current and voltage are :— 
Electro-static, af Ist grade accuracy (B.E.S.A.) ; 
thermal, 2nd grade; moving-iron, Ist grade; dyna- 
mometer, sub-standard grade; induction, 2nd grade ; 
and, to some extent, one or two rectifiers with a 
moving-coil indicator. Part 1 deals with applications 
and ranges of the indicators of these types, indepen- 
dently of any accessory apparatus. — 
Most portable instruments can with advantage be 
multi-range, and the various means of producing 
2. High-frequency in- 


_ types of instrument which can be used for a.c. 


a number of ranges form i'art 
struments, and some low-frequency standard laboratory 
instruments are briefly described and referred to, but 
range of the article. 


are, in general, outside the 
instruments, by the 


A paper on multi-range d.c. 
1 
author, has been published. 


PART 1. 


The publication of the paper on 
vances in Alternating-current Measuring Instruments 
by Messrs. Edgcumbe & Ockenden, Journal, 1.E.E., Vol. 
65, p. 553; and Execrrican Review, Feb. 11th and 
1&th, 1927 (abstract) occurred after this article was 
written, and so, for completeness, parts have been added 
to the original article. For industrial use the moving- 
iron instrument appears to be generally accepted by 
instrument makers and designers as the survivor of the 
various types available. 


Some Recent Ad- 


Electrostatic Instruments. 

The electrostatic voltmeter is essentially a potentially- 
operated instrument, but by measuring the potential 
difference across a shunt, inductance or transformer 
secondary, the current can be calculated. As volt- 
meters, the range of switchboard and portable instru- 
ments extends from about 100 V for full scale up to 
any value. Delicate laboratory instruments are avail- 
able with a sensitivity as high as 9 V for full scale, 
but these are suspension instruments and suitable only 


‘The numbered references are to a bibliography which is 
appended to the article. 


for the laboratory.* For current measurements, if the 
potential applied has to be of the order of 100 V, a 
high-resistance shunt is required. This usually limits 
the range to small currents, and the chief application 
of this class of instrument as an ammeter is as a 
transfer instrument in  standardising laboratories. 
Being free from wave-form, frequency and temperature 
errors, it is equally useful on d.c. or a.c., and so it 
is used calibrated on d.c. for checking other a.c. instru- 
ments. A precision form of voltmeter for standardis- 
ing, described by Rayner’, is in use at the National 
Physical Laboratory. Commercially, electrostatic volt- 
meters are used either when the current taken by the 
instrument must be negligible, or for very high voltages, 
when the comparatively simple construction becomes 
cheaper and less bulky than a current-operated instru- 
ment with series resistances or a transformer. 


Thermal Instruments. 

Two types of thermal instrument exist—the expan- 
sion and the thermo-e.m.f. types. The former is one of 
the earliest instruments, both as an ammeter and as a 
voltmeter. The latter is of fairly recent application to 
commercial purposes, although its use as a laboratory 
instrument is comparatively old. The range for the 
former type, as an ammeter, is from about a quarter 
to several amperes; higher ranges are obtained in 
various ways, as will be described later. For voltmeters 
the lowest full-scale range is about 1 V and the highest 
about 6, higher ranges usually being obtained by series 
resistances, but in any case the amperes and volts 
absorbed by the working wire alone are about as given 
above. The thermo-e.m.f. type has two sub-divisions, 
one with a junction*in air, the other in vacuo. The 
air junction is simpler to make, and therefore cheaper. 
The vacuo-junction, besides being more sensitive, is far 
more amenable to accuracy of calibration. The range 
of ammeters of the former type is from a full-scale 
value of a few milliamperes up to several amperes, 
higher than the expansion type, whilst the power con- 
sumption is of the order of .2 watt per A. In the 
laboratory, by the employment of a separate sensitive 
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moving-coil galvanometer, the lowest range can be 
made to be only a very few milliamperes, and it then 
forms an efficient voltmeter, the power absorption being 
from about .002 to .03 W in the heater wire. Volt- 
meters of this type have in general limits of about 
a fraction of a volt to a few volts. The vacuo-junction 
type, being more sensitive, has a lower minimum, its 
upper limit is at present only a few amperes, and s0 
some form of range extension becomes necessary for 
general use. 

Thermal instruments have a relatively low overload 
capacity, the thermo-e.m.f. type being better in this 
respect than the expansion type. The power consump- 
tion is relatively high, particularly in high-range 
instruments, either ammeters or voltmeters, and with 
these two drawbacks this class of instrument is not in 
general use for power circuits. Its great application is 
to high-frequency work, where its independence of fre- 
quency and wave-form, and its low inductance and 
capacitance combine to make it almost exclusive in 
wireless and other high-frequency work. In a par- 
ticular laboratory‘ a voltmeter for precision a.c. work 
consists of a reflecting moving-coil galvanometer with 
a high-resistance vacuo-junction. With this arrange- 
ment the heater current for full scale is about 2 milli- 
amperes, and so the resistance is very high. It is 
suitable for any frequency except, perhaps, the most 
extreme radio frequencies. This arrangement is too 
delicate for commercial use, however. Moullin® has 
published a book and papers on radio-frequency 
yneasurements in general, 


Moving-Iron Instruments. 


The early moving-iron instruments were very crude, 
with heavy movements that were unable to follow rapid 
changes of current or voltage, high power consumption, 
and large frequency errors. The result is that this class 
of instrument still has a bad name with some engineers, 
although the modern moving-iron instrument is far 
better than any of the earlier models, and for a.c. a 
good model is practically as accurate as a correspond- 
ing moving-coil instrument for d.c. The application of 
this instrument to d.c. is often done for cheapness, and 
with modern instruments the hysteresis error is not 
excessive. It is certainly better, however, for a.c., and 
at all power frequencies, i.e., up to 100 cycles per 
sec., it is unrivalled for switchboard work, both as an 
ammeter and a voltmeter. As a laboratory instru- 
ment a certain degree of precision can be attained. 
This class of instrument usually requires about 200-500 
ampere-turns for its operation. As an ammeter, its 
practical lower limit is about 1 A, as smaller currents 
necessitate a high resistance. The upper limit is about 
200-500 A, or that corresponding to a single turn of 
conductor acting on the movement. For higher ranges 
the excess current must be disposed of in some manner 
unless a larger number of ampere-turns is permissible 
and is counteracted by a stronger control. Voltmeters of 
a lower range than 10 V are of low resistance and are 
usually not corrected for temperature and frequency 
errors, so that this figure is the lowest usual full-scale 
value for this type. The upper limit is usually a few 
hundred volts, but any range can be accomplished, and 
the various methods are discussed in Part 2. 

The consumption of ammeters is of the order of 2 
volt-amperes for a 5-A instrument for full scale, and 
4-10 volt-amperes per 110 V for a voltmeter. The 
consumption generally increases pro rata as the voltage, 
above 110 V. Portable precision instruments may have 
a power consumption as low as 1 watt, but not less. 
Later researches detailed in Messrs. Edgcumbe and 
Ockenden’s paper show that improvements in design, 
together with the use of ‘‘ mumetal ”’ in place of other 
irons, allow of (1) a lower volt-ampere consumption, (2) 
a larger scale range, t.e., 20 to 1 in their instruments, 
(3) a lower inductance, (4) a degree of precision hitherto 
unattained] by moving-iron instruments, (5) negligible 
difference in reading between a.c. and (reversed) d.c. 
and (6) applicability of use at the lower telephonic fre- 
quencies (700 ~). In their ammeter the consumption 
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is only .5 W. With the use of this design, therefore, 
the lowest full-scale ranges could probably be about 2 V 
and .25 A, without excessive power loss. 


Dynamometer Instruments, 


This class forms a series of standard instruments, 
which is the chief application of the type. Switchboard 
instruments are not general, except as wattmeters, as 
moving-iron instruments are far cheaper and quite as 
good for the purpose. The greatest advantage of these 
instruments in their inter-use for a.c, and d.c., pro- 
vided that the a.c. is of fairly sinusoidal waveform. 
Given this condition, transfer instruments are possible, 
calibration being performed with d.c. and the instru- 
ment used subsequently with a.c. either for calibrating 
a.c. instruments, moving-iron and induction, or for 
direct measurements. Dynamometer instruments are 
accurate only up to a few hundred cycles per second, 
and so a waveform containing high harmonics will not 
be measured correctly, the electrostatic and thermal 
instruments alone reading true r.m.s. values under all 
conditions of wave-form. The usual limits of range are 
a few milliamperes to about 10 A, and one to several 
hundred volts. The power consumption is fairly high, 
having a minimum of about .6 W. This is at low 
ranges. High-range voltmeters are of the order of a 
hundred watts for several hundred volts. For very 
low ranges a voltmeter with full scale for 1 V has a 
resistance of about 2 ohms, so that on small-power 
measurements the use of these, or, in fact, most other 
a.c. instruments, is precluded. The wattmeter of this 
type is the usual standard for power supplies, either as 
a switchboard or a portable instrument. A very sensi- 
tive laboratory reflecting wattmeter of this type is 
described by Churcher.‘ Other specialised wattmeters 
have been described from time to time.*’. 


Induction Instruments. 

These instruments operate on a.o. only. The chief 
advantage over moving-iron instruments, for switch- 
board use, is the practicability of a scale arc of about 
300 deg. With this exception moving-iron instru- 
ments, both ammeters and voltmeters, are preferable. 
The induction wattmeter has a scope nearly equal to 
the dynamometer, especially for switchboard use; as 
a standard instrument it is inferior. The lowest 
practicable ranges for this type are about 5 A and 50 V 
respectively. The energy loss in this type is of the 
order of 12 volt-amperes for ammeters and 15 volt- 
amperes for voltmeters. As this type is generally 
inferior to the moving-iron type, some instrument 
makers will not make or recommend it. Conversely, 
the induction watt-hour meter is a very widely-used 
and satisfactory meter, 


Rectifier with Moving-Coil Indicator. 

Although this is not a specific type of instrument, the 
combination has been thought worthy of inclusion for 
comparison with other relevant instruments. The 
rectification of an alternating current for measurement 
with a moving-coil indicator is an expedient sometimes 
used for special purposes, the essential principle 
being rectification by the suppression of one half of 
the wave by means of a thermionic valve and the 
ineasurement of this by means of a moving-coil milli- 
ammeter or galvanometer. Moullin® describes two ther- 
mionic voltmeters using triodes. This does not give & 
linear scale, however, chiefly on account of the curvature 
of the valve characteristics. The ranges of these particu- 
lar instruments are 1.5 and 10 V for full scale. A later 
model has three self-contained ranges. Another instru- 
ment involving the use of a rectifier is the peak volt- 
meter, and its associated companion, the peak 
ammeter.’ Rectification of alternating currents 
by means of crystal rectifiers is employed as @ rough 
laboratory method of measuring or detecting high-fre- 
quency currents. Perhaps the greatest use of rectifiers 
and d.c. instruments is in high-pressure circuits with 
currents of very small magnitude, t.e., milliamperes, OF 
even micro-amperes. 
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{The author’’ has described these methods fully, and 
a brief recapitulation is made here. 

With unsymmetrica) waves, t.e., partial rectification, 
a reading of R.M.S. current is.of no value, apart from 
knowing the heating effect of the current, but the 
R.M.S. value of each half of the wave is what is re- 
quired. If, then, two valves with milliammeters in 
series are connected in parallel and ‘‘ back to back,”’ 
each milliammeter will read the current corresponding 
to one half of the wave. 

If the milliammeter is a moving-coil indicator, the 
mean current will be read, and if the current is large 
enough to be read on a moving-iron or other square-law 
indicator, the R.M.S. current of each half of the wave 
ismeasured. In X-ray and other high-pressure circuits 
where the wave is neither linear (d.c.) nor sinusoidal, 
this method. is of great use. For further particulars, 
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the original paper should be consulted, together with an 
addition published later.”* 

The ranges that can be dealt with depend entirely on 
the rectifier, moving-coil instruments being capable of 
any desired sensitivity. The lowest limit is, therefore, 
of the order of micro-amperes and the highest milli- 
amperes, an ampere being approached with the use of 
large valves or a number of paralleled smaller valves. 
Rectifiers, 1.¢., diodes, only are necessary, but most 
triodes can be used by connecting together the anode 
and grid. For voltmeters, the limits are of the order 
of volts, directly on the instrument. These are not 
marketed as complete instruments, as far as the author 
is aware, but are generally assembled from laboratory 
materials to suit a particular test or circuit. 

The Moullin voltmeter, described above, is marketed.** 

(To be continued.) 


L.P. Circuit-Breaker Operation. 


A comparative review of the operation on short-circuit conditions of the 
various types of switches designed for Lp. work. 


By J. O. KNOWLES, M.A. 


and high voltages has been developed as a 

necessity. It is a triumph of design for such 
circuits to be interrupted satisfactorily at all. Low- 
pressure circuits can, however, be interrupted easily, 
and the design of suitable circuit breakers is now a 
matter of improvement-and convenience. 

Nevertheless, a switch used as an overload circuit 
breaker, whether on a switchboard or as part of a 
motor-starting equipment, is called upon sometimes to 
break really enormous currents, due to short-circuit 
surges. Supply cables are becoming heavier, the power 
requirements of the single factory are increasing and 
small sub-circuits carrying less than 100 A may be 
fed from cables or busbars capable of feeding thousands 
of amperes into the sub-circuit. The individual drive 
of medium and small motors brings the small starting 
panel into a position in the network, where a short- 
circuit will cause such a surge as to destroy the 
starter’s circuit-breaking switch before the circuit is 
cleared by the opening of a circuit breaker farther 
back. 

It was perhaps in the past sufficient to say of such 
an event ‘‘ Lucky it was no worse,’’ but post-mortems 
on such cases do help to improve future designs. 

The ordinary knife switch is not opened on excessive 
currents; it has no overload release. The circuit 
switch in an ironclad case complies with the I.E.E. 
Rules if it breaks 50 per cent. excess current at 50 
per cent. excess voltage. Some switches will still not 
do this, others will break up to 10 times the normal 
current at the normal pressure, and yet the switches 
in the two classes may look very much alike. The 
double break of equal length on each pole is a help, 
the quick long break is another, and perhaps most im- 
portant of all is the are-cooling or arc-splitting barrier 
near the path of the are. The disposition of this 
barrier would be worth further investigation if it were 
not so easy to make a switch of this type break any 
current it is likely to carry. A margin of ten times 
normal current is ample when the switch does not open 
on overloads. 


i design of circuit breakers for large currents 


For interrupting short circuits there are many types 
of contact arrangement, all with different charac- 
teristics. 

Consider first oil-immersed switches. There is the 
low-pressure oil switch made on the lines of similar 
h.p, apparatus, with wedge contacts dropping vertically 
deeper into the oil. When such a switch operates on 
a heavy surge of current, there is a groan and a wisp 
of smoke from the oil. The groan represents the stress 
set up in the oil by the making and quenching of the 
arc, and even though the fall of the switch is accelerated 
by a spring, this noise may be of quite appreciable 
duration, quite unlike the crack with which a blow-out 
contactor opens circuit. The time taken for such a 
switch to open is a minor point on l.p. work if the 
switch will open any reasonable short-circuit (if any 
‘* short ’’ is reasonable!). The writer has seen (or rather 
heard) a switch of this type open circuit repeatedly on 
a current of 50 times the normal. In fact, a wedge- 
type oil-immersed switch will break more current than 
it will make! This sounds rather contradictory, but 
it is a striking way of saying that trouble on such 
switches is more commonly due to welding up on making 
circuit on a heavy surge than on failing to open, if 
the switch is already closed. When the tip of the 
wedge makes contact the burning of the ‘‘ making ”’ 
current may weld the tip of the moving wedge to the 
fixed contact, especially if the switch is slow-make. 
This weld can only be broken by a direct pull on the 
wedge and the operator has usually not much leverage 
on the handle which works the switch (see later remarks 
on contractors). In fact a direct pull on a welded 
wedge may distort and crumple up the fixed contacts. 
But the switch, if already closed, will open a circuit 
with a loading which it will not make, because the 
wedge contact leaves the fixed contact with considerable 
velocity as the arc begins to form. 

The actual current at which welding takes place in 
making circuit varies enormously; so much depends 
on the mechanism for closing the switch. It is not 
desirable to close a heavy switch by spring action with- 
out a positive drive, but most oil switches almost 
encourage a slow and indecisive ‘‘ make ’’ action. Tests 
show, however, that with a’cam-operated switch and a 
ratchet handle, it is possible to make about 40 times 
full-load current satisfactorily, even on pitted contacts, 
giving a safety factor of at least 6 assuming the switch 
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to be used for starting a squirrel-cage motor direct 
on the line. There is, however, very little margin of 
safety if the switch allows the operator to ‘‘ inch ’’ it 
in and out, 

The drum type of oil-immersed switch is a common 
alternative to the drop-switch type, and its correct use 
lies in the smaller sizes. The drum is robust and com- 
pact, but its very robustness is a disadvantage in large 
sizes. The heavier the drum (and the oil ‘‘ trapped ”’ 
in the interstices of the drum) the more the inertia 
that has to be overcome before it opens circuit. Of 
course, the drum is already in motion before the con- 
tacts break circuit, because the drum contacts slide 
over the finger contacts for an appreciable distance. In 
larger sizes the inertia of the drum and the size of the 
contacts make it possible for the latter to get hot 
enough to weld up before parting, if the current is 
of a short-circuit value. Moreover, the spring that 
rotates the drum is not in the larger sizes usually 
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on the contacts. Even when opening circuit on a 
current of 100 times the normal, the butt type of con- 
tact will tear open the weld that is beginning to form. 
The molten copper will, of course, feed the are and 
this may strike a short-circuit path under such con- 
ditions, but the butt-type contacts will at least open 
with certainty, leaving only the problem of reducing 
the arc or of preventing further damage. 

Without blow-outs the simplest type of butt-type 
switch in air may break 10 times its normal current 
on a single-break switch before the are becomes un- 
manageable without shields of some kind. With a long 
break, wide spacing and good shielding, better results 
can be obtained, but a better solution is, of course, 
to provide magnetic blow-outs. A contactor with mag- 
netic blow-outs will interrupt satisfactorily perhaps a 
greater current than any other form of switch of the 
same overall size. The limit of capacity is reached 
when the blow-out is so strong as to blow the are on 

to the enclosing case, and there is 


probably more danger of this than of 
the are maintaining as the blow-out 
must be strong enough to bend the are 
on small currents and the same number 
of turns in the blow-out coil may give 
an excessively strong magnetic field on 
large currents. 

Summarising these types, the 
various forms of circuit breaker, when 
tested to destruction on heavy short 
circuits, eventually fail from different 
causes in different types. 

The oil switch with wedge contacts 
will break very large currents, but 
the are is put out comparatively 


Fig. 1.—Oil-immersed Contacts, After Test. 


made very strong, because the operator has not only 
to overcome this spring in closing the switch, but also 
to force the finger contacts to open and receive the drum 
contacts. Owing to the heavy normal pressure between 
the finger and drum contacts to secure cool running 
on the line contact, it requires some strength to ¢lose 
a heavy drum switch. The friction on roughened con- 
tacts also retards the opening of the switch, so as to 
make welding more likely. It is not very serious if 
a switch welds on making circuit, if another switch is 
vsed to open the circuit (as in the case of a drum- 
type switch with two drums, one acting as a circuit 
breaker and the other as a connection changing switch), 
but if a switch welds up in breaking, the surge current 
is not even reduced by the resistance of the are and 
the whole work of opening circuit is thrown on to some 
switch farther back. Welding may take place on a 
drum-type switch at 10 to 20 times the 


slowly and other contacts in the same 
switch may weld up while the are 
is clearing. Further, welding-up 
may occur on the tip of the wedge in making circuit. 

The drum type of switch is more likely to weld up 
in breaking at lower currents than the wedge type owing 
to the friction and delay on the line contacts. 

The butt type of contact will break up any incipient 
weld, but the are may run along (and in oil-immersed 
switches with butt contacts the butt contact in dropping 
tends to leave behind it, if not a vacuum, at least a 
swirl of oil at low pressure). 

With a magnetic blow-out the air-break contactor 
with butt contacts is only limited by the spacing of 
parts, length of break, and clearance to case. 

Finally, it should be added that the above remarks 
apply mainly to switches having a normal capacity not 
exceeding, say, 100 A at 550 V. 

The accompanying illustrations show the results of 
comparative tests on an oil-immersed switch and an 


normal curreni, according to its size 
and design. 

Air circuit breakers may be of the 
drum-type when forming part of a 
starting unit; and here again the limit 
of breaking capacity may be deter- 
mined in an otherwise good design by 
the welding current, rather than by 
the are spilling over between phases or 
to earth. With a long fast break and 
good barriers between phases the drum- 
type air circuit breaker may interrupt 
repeatedly 10 times the normal current 
in the small sizes, for which this design 


is most suitable, though it is not wise 

to use up to its full capacity a switch 

having only a breaking capacity to 10 

times its rated capacity to protect a motor which, when 
stalled, will take from 5 to 7 times full-load current, 
apart from any short-circuit that may develop in the 
cables or windings. 

The butt-type coprer contact, having a rolling action, 
has one great advantage over a wedge or drum con- 
tact. The rolling action gives an enormous leverage 
tending to break any weld which may begin to form 


Fig. 2.—Test Result on Air-Break Contacts. 


air-break contactor. Fig. 1 depicts the contacts of 
the former after making and breaking 40 times, in- 
creasing loads up to 50 times the normal capacity 
of the switch. Fig. 2 shows the air-break equipment 
after similar operations on increasing loadings up to 
100 times the normal. 

The photographs are reproduced by the courtesy of 
Messrs. Brookhirst Switchgear, Ltd, 
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The Art of Window Display. 


With particular reference to the electrical dealer’s business. 


By ERIC N. 


HE art of window display is a theme around 
which many controversies have centred and con- 
tinue to centre, but certain prime conclusions 

emerge from the chacs of argument, and can be sum- 
marised in this article. On the whole, it seems to be 
accepted now that not only must each individual shop 
organise its window display in accordance with its 
character, but each particular class of goods must also 
receive treatment of a special kind. This involves 
thinking out not only the best way in which to feature 
radiators, say, as distinct from irons, but also the 
best forms of decoration, lighting, scheme of arrange- 
ment, price cards, and so forth. Furthermore, in 
addition to studying display from these individual 
points of view, the electrical retailer must pay some 
attention to the location of his shop, its situation in 
regard to the flow of people past it, its place in the 
street, its nearness te powerful arc lamps, and so forth. 

Atmosphere is probably the most important factor 
of window display, especially in selling electrical 
goods. As a general rule, people walk by an electrical 
shop (or, indeed, almost any shop) so quickly that only 
a really striking and attractive window display will 
arrest their progress. The window display that does 
this must be more than arresting; it must be favour- 
ably arresting. Otherwise it will fail to create the 
right feeling of friendly interest leading to sales. 

There is a good deal of controversy in regard to 
showing the prices of goods forming part of a window 
display. Some consider that the atmosphere is ruined 
by this introduction of the commercial. What is the 
good of showing a typical domestic interior, warmed by 
electric radiators and” lighted by electricity, if the 
radiator and the lamps carry price tickets, as they 
would never do in a real home? is a typical query. 
Others, as against this, preserve an open mind, making 
the employment of price tickets dependent on the 
character of the display. Where a domestic interior, 
such as that described above, is concerned, a ticket may 
be out of place. In other instances, if small and neat, 
it may be an asset, and certainly is helpful to the 
prospective purchaser, 

In general, it can be said that the use of price 
tickets in a window varies according to the type of 
person to whom appeal is made, the character of the 
display, and the type of goods exhibited. If price is 
a big factor in the neighbourhood, and is mentioned 
as a selling point in advertisements, price tickets 
should certainly be used. If the clientéle lies among 
a high-class circle, prices are better omitted. The 
remarks already made on the subject of atmosphere 
must be borne in mind as well. 

Few expert window-dressers will now be found to 
combat the statement that one idea per window is the 
ideal at which to aim. The old-fashioned practice of 
jumbling a large number of widely-differing com- 
modities together in one window, and leaving the 
beholder to pick out his own requirements from the 
jumble, is rapidly dying out. The aim of the retailer 
should be to decide, first of all, upon the subject of 
his window. If he intends to concentrate on domestic 
electrical heating, he should exclude everything likelv 
to confuse the issue. First, he must find a central 
idea or selling-point on which to build his display. 
If the low price of his electrical heating appliances is 
the main point to be stressed, the display should be 
so arranged as to focus attention on price. If heat 
radiated is the selling point, the display should con- 
centrate on this. Wireless sets and electric irons and 
everything unconnected with domestic heating should 
be rigorously kept out of the window. 


SIMONS. 


No one can teach the retailer how to find happy 
central ideas. If he has imagination and a love for 
his work, he will find his experience in the shop pro- 
ductive of suggestions. If his mind is uncreative, he 
should employ an expert. One point is, however, 
worthy of special mention. TZ'he aim of window dis- 
play is to sell goods. If it does not do that, it is a 
failure, no matter how pretty or artistic or clever it 
may seem. To attract attention is only half the battle. 
The public must be persuaded to buy. 

There are two broad lines on which the dressing of 
windows runs. First, what may be called the straight- 
forward endeavour to sell goods; secondly, the more 
subtle method, which attempts to make the shop 
window attractive, to create interest in and prestige 
for the shop, and to sell goods indirectly by this means. 
Both methods have their advantages, and can be em- 
ployed with success. 

One of the most trying problems that the electrical 
retailer has to face is the display of oddments, such 
as wire, “‘ gadgets’’ of various sorts, torches, con- 
nections, insulated plugs, and so forth. hese things 
have in them nothing intrinsically interesting. They 
do not of themselves attract a passer-by’s eye. A good 
way out of this difficulty is to make up panels of these 
small items, artistically arranged, with emphasis laid 
upon the price, or whatever other selling point it is 
thought desirable to stress. Symmetrical arrange- 
ment can make a quite pleasing feature of what would 
otherwise be a formless litter. 

The direct selling window, though naturally less 
likely to create a sensation than the window that con- 
centrates on ‘‘ atmosphere,’’ should not be treated as 
if its arrangement and artistry were negligible. Much 
can be done by means of attractive settings (¢.g., 
shelf-papers, fixtures, coloured backgrounds, &e.) to 
enhance the appearance of quite ordinary objects. 

But electrical goods lend themselves exceptionally 
well to the subtler forms of spectacular display. There 
are three main means of arousing interest in a shop 
window, and the electrical shop can employ all of them: 
colour, movement, light. There are, similarly, three 
types of spectacular display: seasonal, educational, 
artistic. These can be used by the same class of shop. 

Seasonal displays are specially valuable because they 
stress a need already beginning to be felt. Thus, as 
the end of daylight-saving approaches, and the long 
nights draw near, the question of getting new lamps, 
new flash-lamps, electric radiators, and so forth, be- 
comes immediate. Too many of the smaller electrical 
shops overlook the importance of seasonal display. 
Apart from special efforts round about Christmas, they 
do nothing, when in reality they ought to be seizing 
opportunities all the year round. 

Educational displays are those in which the retailer 
tells the customer something he does not know about 
the goods. For example, one retailer showed a wireless 
valve in various stages of manufacture, each stage 
being accompanied by a simple, clearly-written account 
of how each stage was reached. Another showed a 
series of actual bills paid and receipted, proving con- 
clusively that electricity was more economical than 
gas for certain purposes. 

It has been proved beyond all possibility of doubt 
that windows should be changed frequently. Once a 
week is not too often. Some retailers in small towns 
or in suburbs of large towns imagine that it is not so 
necessary for them to change their windows often as 
for the larger central shops. Nothing could be further 
from the truth. In actual fact, it is more important 


| 
‘2 
= 
A 
bu 
ing 
' 
=) 
a 
ese 
} 
4 
4 


300 


that the suburban or provincial retailer should change 
his window often than that the central shop should, 
for the simple reason that in a week or fortnight 
almost everyone in the small town or suburb will have 
seen the window, whereas the big central town 
audience constantly changes. 

It is often asked whether window display can be 
tested for efficiency. The answer is that it can, but 
only by spending a good deal of time and trouble. A 
common method in the United States of America is for 
two employés to be stationed outside the shop, one to 
count the passers-by, the other to count the people who 
actually pause to look at the window. In this way a 


THE ELECTRICAL REVIEW. 


19, 1927. 


percentage figure of persons attracted is obtained, and 
comparisons of window displays with one another can 
be made. The results of some of these tests are inter- 
esting. One shop found that the inclusion of price 
tickets resulted in an increase of 2.4 per cent. of 
attention ; in an increase of 1.8 seconds in the average 
time spent at the window; and of 86 per cent. in 
actual sales. Another found that display in many 
colours attracted 32 per cent. more attention than a 
mere one-colour display. Too much importance should 
not be attached to these results, since the weather, the 
season, the time of the week, and so forth, all have an 
effect that cannot be calculated mathematically. 


Theft of Electricity. 


The difficulty of proving fraudulent intent. 
By W. ERIC JACKSON, LL.B., Barrister-at-Law. 


HE possibility of fraudulently abstracting or 

I stealing electricity bothered the Courts of 

Justice for some considerable time before Par- 
liament specifically dealt with the offence by statute. 
The ancient rules of the common law, which laid it 
down that a conviction for theft could only be secured 
when there had been an actual ‘‘ taking, stealing and 
carrying away,’’ hardly applied to electricity. Conse- 
quently in 1882 the Electric Lighting Act (Section 22) 
provided that ‘‘every person who maliciously or 
fraudulently abstracts, causes to be wasted or diverted, 
consumes or uses any electricity shall be guilty of 
felony, and on conviction thereof liable to be punished 
as in the case of simple larceny.’’ This section has 
been re-enacted in the Larceny Act, 1916, and still 
remains in force. 

Now, in setting out to prove the commission of such 
an offence, the first and most obvious fact is to prove 
that some electricity has in fact been wasted or used. 
This may be sometimes the most difficult to prove. A 
user may, for instance, have a shed fitted with electric 
lights or a motor which are connected with the main 
in such a way that the electricity does not pass through 
the meter. The discovery of the fittings may go some 
way towards proving an offence, but not the whole way. 
If it can be shown that the user himself put up the 
fittings, this will certainly constitute an attempt 
which will be punishable; but if the fittings were put 
up by some former tenant or other person, the mere 
existence of them will not prove anything. It becomes 
necessary to show that the occupier has used some 
electricity—no matter how small the quantity; and 
that he knew the fittings were improperly connected. 

Here the electricity suppliers are often in some diffi- 
culty. It may be quite easy to set a watch in a sus- 
picious case and obtain evidence that a supply has been 
used; but it may be an impossible task to prove 
fraud or malice in a case where the occupier says he 
took the premises in that state from a former occupier, 
and acted in ignorance. 

For it must be noticed that the waste or consump- 
tion must be fraudulent or malicious. Hence, in a 
case where an unwitting householder drives a nail into 
a wall and causes a short circuit or waste of electricity 
which has not passed through the meter, no conviction 
could be obtained. 

Where the meter supplied by the electricity under- 
taking fails to register properly, there will, of course, 
occur a waste or improper consumption of power. The 
position which then arises as to the householder’s 
liability is rather unusual from the legal point of view. 
Most householders keep a monthly or quarterly check 
on their meters, and every householder should be able 
to estimate, from the use to which he puts his fittings, 


whether his meter is recording the full amount used 
In such cases it may well be said that a householder 
is morally guilty if he omits to point out any defect 
in the apparatus. But how many householders would? 
The matter may go on for months to the considerable 
loss of the suppliers; nevertheless, they would have 
great difficulty in establishing a criminal case against 
the user. They would have to prove an intention to 
defraud, and, of course, it is well nigh impossible to 
prove the state of another man’s mind, especially 
when he merely rests inactive and pays only what he 
is asked. Moreover, the suppliers would have to show 
that electricity had been used beyond the quantity regis- 
tered. The discovery of a faulty meter will not be 
enough unless at the same time it can be shown that the 
user has had his usual lights burning or his ordinary 
fittings in use. Mere diminution in the quantity 
registered will not provide enough proof. 

Tampering with fittings will (without actual proof 
of abstracting or intending to abstract supply) not 
constitute a criminal offence, although a civil claim 
for damages may be made by the suppliers if the fit- 
tings tampered with were their property. The provi- 
sion in the Act of 1882 dealing with injury to fittings 
only applies to ‘‘ unlawfully and maliciously cutting or 
injuring any electric line or work with intent to cut 
off the supply,’’ and does not deal with intention to 
defraud the suppliers. 

In every case where a criminal offence can be proved, 
and in every instance where supply has been used, even 
unintentionally, damages can be claimed by the sup- 
pliers for the electricity consumed. In general, if the 
facts constitute a criminal offence, the prosecution in 
the criminal court should be instituted before the civil 
proceedings for damages are commenced in the county 
court. Here, again, the suppliers will find themselves 
in a difficulty, for they will not only have to prove 
that electricity has been used beyond the quantity 
registered on the meter, they will have to show what 
unregistered amount has been used. 

At first sight it might seem easy to make an estimate 
of the quantity used by examining the capacity of 
the fittings, or by deducting the amount actually 
registered from the amount ordinarily consumed by 
other users with similar fittings. But this, of course, 
is not a safe method, and in reality proves nothing. 
For time is an element to be considered, and it will 
be impossible for the suppliers to prove for what 
length of time per day and over what period of days 
the improper: fittings have been in use. It therefore 
seems useless to claim damages unless there is 2 
flagrantly clear case. The whole position seems not 
entirely satisfactory from the suppliers’ point of view; 
but it is not easy to suggest any amendment of the law 
to deal with the difficulty. 
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Earthing Systems. 


Some Suggestions for the Construction of Earths at Generating and Sub-stations. 
By T. 


HE construction of generating station and sub- 
T station earths merits more care than is sometimes 
paid to the work. On the efficiency or otherwise 
of the earthing system depends the satisfactory working 
of the protective devices which are actuated by earth 
current, the operation of lightning arrestors, and the 
safety of the operators. Too often a high efficiency of 
the method adopted is taken for granted, and no 
systematic tests to prove it are made. 

At some generating stations and many sub-stations 
an extensive water-pipe system is available; such a 
system has a very low resistance to earth, since it covers 
a wide area and is certain to be partly in permanently 
moist earth. As to the advisability of the use of water 
pipes in this connection, however, opinions differ. One 
authoritative report states that water-piping systems 
afford by far the best earthing methods available, and 
should be used wherever possible. Another authority 
says that on no account must water pipes and the like 
be relied upon alone for the earth connections. It is 
certainly advisable to include the water-piping system in 
the station earthing system, otherwise, under fault con- 
ditions, there may be a dangerous potential difference 


between the earth lead and an adjacent pipe, unless the - 


independent earth is exceptionally efficient. If the pipe 
system is connected to the station earth this danger is 
removed and the advantage of the low resistance of the 
pipe system is obtained, but care should be taken to 
make electrically continuous any parts of the system 
which may be insulated from each other by washers, 
packing or other insulating material, such as may be 
found in meters and the like. 

Where possible, each important piece of apparatus 
should have its own earth; there should be one for the 
neutral points of the alternators, another for the neutral 
point of the l.p. system, a third for lightning arrestors, 
and another for earthing the bed-plates of the machines. 
All the earths should be connected together to secure 
the advantage of the lower resistance thus obtainable, 
but links should be inserted in the connections and in 
the main earth leads in order that each earth plate or 
other device may be disconnected from the others for 
testing purposes. If only one earth is used, it is advis- 
able to use a separate earth lead for each important 
piece of apparatus to decrease the possibility of danger 
from any one earth connection becoming disconnected. 

The earth conductor should be of ample size to carry 
the maximum earth current which may flow under fault 
conditions, and the efficiency and permanence of all 
joints and connections must be above suspicion. The 
earth connection should be as short and as straight as 
possible, especially the connection from the lightning 
arrestors. 

Assuming an earth connection and an electrode of 
adequate size, the resistance of an earth is determined 
almost entirely by the resistance of the soil. The resist- 
ance of the soil will vary with its composition and with 
the moisture content. In really dry weather the resist- 
ance may be twenty or more times that when the soil is 
moist, but not necessarily wet. If permanently damp 
soil cannot be reached, and a supply of water is avail- 
able, a pipe may be run into the ground near the earth 
and water poured down it in dry weather. In dry situa- 
tions it is advisable to surround the earth plate with 
broken coke, packed down hard. The coke absorbs 
moisture in wet weather by capillary attraction, and 
keeps the surrounding soil moist in dry weather. The 
effect of moisture on the resistance of the coke itself is 
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slight, and the coke may be regarded as an extension of 
the earth plate. The resistance of soil may be reduced 
by the addition of chemicals, such as common salt, but 
these require periodical renewal and may in some cases 
corrode the earth plate or conductor, and their use is 
only to be recommended under very difficult conditions, 
such as when the presence of rock prevents the earth 
plate from being buried at a sufficient depth to reach 
moist soil. The use of coke is usually more satisfactory, 
as it does not require renewal and is not so likely to 
cause corrosion. 

Above freezing point the resistance of soil does not 
vary appreciably with the temperature, but at freezing 
point it increases enormously. In this country, of 
course, earth plates are hardly likely to be buried in soil 
which may be frozen even in the most severe winter, 
but the point should be remembered when installing 
earths in countries where the soil is likely to be frozen 
to a depth of several feet. 

There is no particular advantage in the use of copper 
for earth plates instead of galvanised-iron, and the 
copper may have to be tinned to prevent corrosion. Rust 
does not appreciably increase the resistance of the earth, 
as aj film of rust has not a greater resistance than an 
equivalent thickness of soil, but, of course, severe rust- 
ing may in time lead to the complete loss of the earth 
plate or to discontinuity at the earth-lead connection. 

In this country flat earth plates are commonly used. 
They involve the maximum amount of excavation, 
though some saying in the labour cost of the installation 
can be made by installing the plate vertically, and not, 
as is often done, horizontally. One plate alone will 
seldom give an earth of sufficiently low resistance except 
for situations where only a small earth current can 
flow under fault conditions, and in any case it is neces- 
sary to have at least two earths in order that the resist- 
ance may be checked. For an important earth, two or 
more plates, each spaced twenty feet or more from the 
others, if possible, should be used. If permanently 
damp soil can be found at a depth of about six feet, 
there is little advantage in going lower. 

Various special earthing appliances are available, one 
of the best known being the Paragon earth cone. This 
consists of a perforated cone-shaped copper sheet pro- 
vided with a copper point and a similar cap; a copper 
cable, soldered to the point, is connected to the earth 
wire. The cone is installed by boring a hole with a 
post-hole auger, and surrounding the cone with finely 
broken coke, filling up with soil above the cone. This 
device is efficient, and results in a saving in installa- 
tion costs, although the cone is, of course, more expen- 
sive than a simple earth plate. 

Ordinary iron pipes can be used very successfully to 
form an earthing system. They need not be larger than 
1 in. diameter, and they can be driven into the ground 
without any excavation, unless the ground is rocky, for 
about twenty feet, if necessary, to reach moist earth; 
moreover, they are cheap. A number of pipes connected 
together are required, and they should be spaced not 
less than four feet apart; there is not much to be gained 
by greatly exceeding this figure. Unless the soil is 
exceptionally dry, the pipes need not be driven down 
more than about eight feet. Except under favourable 
conditions and for unimportant earths, it will be found 
necessary to use at least four pipes connected in parallel, 
and where space is limited, this fact may necessitate the 
use of some other form of earthing device. 

Plates consisting of a strip conductor are sometimes 
used. The strip should be about 2 in. wide, and laid 
in a straight trench which need not be more than a few 
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feet deep if the soil is fairly moist. The resistance of 
the earth thus obtained decreases with the length of the 
strip, but about forty: feet is usually sufficient. If a 
straight trench cannot be obtained, the length should be 
increased. This form of earth is convenient for use at 
sub-stations where there may be only a few feet clearance 
surrounding the building: the strip can be run round 
the ‘‘ sub,’’ and will give an efficient earth in the mini- 
mum space. A pipe driven into the earth at each 
corner could be used under similar conditions, and 
although this method requires in addition a conductor 
to connect the pipes, the advantage of being able to dis- 
connect these for testing purposes is obtained. 

For what may be termed a power earth it is advisable 
to make a test to prove that the earth is capable of pass- 
ing the maximum possible fault current without failure 
or undue rise of potential. Cases have been known of 
ares forming between pieces of loosely packed coke, 
under fault conditions, and in an extreme case the 
resulting rise of temperature might cause a failure at 
soldered connections. If the earth is carefully con- 
structed, and has a low resistance, a load test is not 
essential, but it should be carried out if possible. It is 
difficult to state what constitutes a low resistance. 
Water-pipe earths may have a resistance of a fraction 
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of an ohm, and a simple pipe earth may have a resist- 
ance of twenty ohms or more. The B.O.T. regulation 
regarding earthing, in connection with tramways, gives 
a useful guide to what may be expected. This regula- 
tion states that an e.m.f. of four volts shall cause a 
current of not less than two amperes to flow. between 
two plates not less than twenty yards apart. 

Periodical tests for resistance should be made by dis- 
connecting each earth plate in turn and testing it to the 
others. This will give a figure which may be compared 
with previous tests, and will show whether the earth is 
still sound and efficient. 

One considerable advantage in the use of an earth 
consisting of a number of plates or pipes in parallel is 
that the potential gradient in the earth under fault 
conditions is reduced. According to a report issued by 
the National Electric Light Association of America, 
tests made by passing 30 A between a single- and a 
double-pipe earth 300 ft. apart showed a potential 
gradient of 6,900 V between the single pipe and a point 
in the ground one foot away. This figure represented 
82 per cent. of the total volt-drop between the two 
earths. It will be seen that it is not safe to regard an 
earth lead as being at earth potential under fault con- 
ditions. 


Small Domestic-Type Motors. 


The requirements of the very small motor differ widely from those of the 
ordinary machine, and the author discusses them below. 


By STUART F. PHILPOTT. 


fractional horse-power motor was considered 
merely as a toy and beneath the serious con- 
sideration of many engineers. 

However, mainly due to the rapid advance of domestic 
applications of electricity since the war, there has been 
an increasing demand for such motors, and many manu- 
facturers have turned their attention in this direction. 
It was at first thought that the very small motor need 
only be a small edition of the ordinary commercial 
machine, but considerations, both economical and tech- 
nical, soon showed this to be a fallacy. 

The very small motor is essentially a mass-produc- 
duction job and, owing to the small quantity, but 
large variety, of materials used, labour costs bear a 
considerably higher ratio to the material or total costs 
than is the case with the larger machines. Efficient pro- 
duction methods are therefore particularly necessary. 
Although more and more small motors are being used 
for the individual drive of light machinery, it may be 
safely said that the majority of fractional horse-power 
motors go into domestic service. 

Whilst different applications call for various special 
features, in the main, the tiny motors have to comply 
with certain requirements. They must be capable of 
running for long periods with little or no attention, 
bearing in mind that any attention they do get will 
generally be unskilled. Further, they must, within 
reasonable limits, be capable of running on any supply 
voltage, d.c. or a.c., and for the latter supply on 
any frequency. To what extent the second requirement 
is met in practice depends entirely on the product to 
which the motor is applied, and by whom it is sold. 

For example, in the case of washing or wringing 
machines, for which at present there is not a huge de- 
mand in this country, it is conceivable that the neces- 
sity to wind the motor to suit a particular supply would 
not unduly dislocate the maker’s production arrange- 


within comparatively recent years the 


ments, whereas in the case of such articles as electrical 
vacuum cleaners and sewing machines, which are sold 
in thousands by non-electrical concerns, it is desirable 
and essential that the motors should be as universal as 
possible. In addition to the above requirements, there 
are other technical considerations to be met, such as 
sparking and heating, which are taken care of by the 
British Engineering Standards Specification for Frac- 
tional-Horse-Power Motors (No. 170/1926). 

The following are the salient points concerning very 
small motors on the British market to-day :— 

Armatures.—The majority of small motors have hand- 
wound armatures, though quite a number of manufac- 
turers have adopted former winding. There is little 
available winding space on the small armatures, so that 
hand-winding is employed to get in as much copper as 
possible. The former-wound armature, of course, 
scores on the point of cheapness, and it is possible that 
in the future it will be more widely used for fractional 
h.p. machines than at present. 

Fields.—Laminated fields are almost universally 
adopted to allow the motors to be operated on either 
direct or alternating current. 

Brushes.—Carbon brushes are invariably employed 
in this country, though a few Continental and American 
makers supply the copper-gauze type; a fixed brush 
position is used universally. 

Bearings.—In view of the conditions of service of 
most small motors, there is no doubt that ball bearings 
are superior to all others for this class of work. How- 
ever, their cost is high compared with other types of 
bearings, and with the total cost of the motor, so that 
they have not been adopted to the extent that one would 
like. The plain bush bearing with wick lubrication 
appears to be the most favoured to-day, and certainly 
gives very satisfactory results. 

Type of Enclosure.—Domestic conditions would seem 
to demand that for the most part motors should be 
totally enclosed. However, the majority of fractional 


h.p. motors on the market are of the enclosed-ventilated 
type. 
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Finish.—A few years ago the British very small motor 
was not all that might be desired in the matter of finish, 
but it is pleasing to note that this defect has been 
entirely overcome, and the average machine produced 
in this country to-day is quite equal to, or better than, 
the American product, which originally held the field 
for fine finish. A glossy black enamel finish is most 
popular in this country. 

Details.—Examination of the products of various 
manufacturers shows that great attention has been given 
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te such details as fixing methods, terminal arrange- 
ments, and so on, though in some cases there is still 
room for improvement in this respect. 

There is no doubt that with the almost daily extension 
of electricity supply in this country, and the still 
greater extension to come, there is a wide field opening 
for the class of motor discussed here. Development, 
however, is retarded somewhat at present, as the price 
of many of the motor-driven domestic appliances is 
much too high for the purse of the average householder 


Business and Industrial 
Notes. 


The Week’s Electrical Trade News from all Sources. Commercial and Industrial Developments, 
Business Changes, Market Prices for Materials, Trade Openings, New Publicity 
Literature, Liquidations and Failures. 


Combines and Trusts in the Electrical Industry. 


On August 25th the Brrtish Electrical and Allied Manu- 
facturers’ Association will publish an important monograph 
on ‘‘Combines and Trusts in the Electrical Industry,’’ the 
result of almost two years’ continuous economic research into 
developments in the leading countries of Europe. It con- 
stitutes the first real effort to clear up the international situa- 
tion, and shows how rapidly the principle of combination, 
both in electrical manufacture and power finance, has been 
translated into practice abroad, with the result that the com- 
petitive position is gradually being dominated by a few power- 
ful groups associated with American finance. The monograph 
is in essence a justification of combination, not merely in 
the electrical industry, but in all industries in this country 
which depend on exports for a high percentage of their output. 


New Zealand Electrical Imports. 


The Board of Trade Journal shows that during the last 
quarter of 1926 New Zealand imported electrical machinery 
to the value of £667,670. Of this Great Britain provided 
£356,960, the United States £185,448, Canada £47,618, and 
Australia £7,040. 

Unemployment. 


The total number of persons on the registers of employment 
exchanges in Great Britain on August Ist was 1,119,800. This 
was 92,898 more than a week before, but 498,944 less than 
a year before, when the figures were affected by the dispute 
in the coal industry. 


Our Foreign Electrical Trade. 


The following were the values of imports and exports of 
goods and machinery during July :— 


Seven 

July, Inc. or — months, 
Imports. 1927. dec. 1927. 
Electrical goods and appar- £ £ £ 
atus ... wie .. 811,562 + 23,057 -+ 201,922 
Machinery ae 1,402,011 +832,601 +1,673,705 
(Electrical machinery) 134,738 + 30,116 + 278,528 
Exports. 
Electrical goods and appar- 
atus ... .. 878,101 —214,021 + 528,961 
Machinery 3,786,141 -—407,273 + 989,526 
(Electrical machinery) 543,412 + 15,090 + 662,176 
Re-exports. 
Electrical goods and appar- 
atus ... 12,002 — 4,483 22,789 
Machinery 199,725 + 4,473 + 657,851 
(Electrical machinery) ods 5,682 -— 3,368 + 9,571 


Recent Contracts. 


As we briefly reported in our ‘‘ Contracts Closed ”’ column 
last week, the Execrric Co., Lap., has secured the 
contract for the complete electrification of the line from 
Christchurch to Lyttleton, New Zealand, which includes the 
Lyttleton tunnel through which the whole of the traffic 
between the North and South Islands must pass. The order 
comprises the overhead line equipment amounting to 
45,000 yd. of overhead iine material and six ‘‘ English Elec- 
tric ” 1,500-V locomotives of the 4-axle type, 3 ft. 6 in. gauge, 
each equipped with four D.K.86 motors and standard camshaft 
control. The electrical gear will be mounted in compartments 
and protected by doors interlocked with the control. The 
Weight of the locomotives in full working order will be 50 


tons. Also the necessary sub-station plant, which includes « 
single sub-station arranged to feed directly on to the middle 
of the overhead line without any feeders. Two rotaries sup- 
plied will be completely automatic. Remote control is 
arranged from both Addington and Christchurch stations, 
starting being effected by the operation of a single push 
button in either of these remote points. In addition to this 
remote starting arrangement, indication will be given at both 
remote points, whether the machines are running or not, and 
also alarm will be given at Addington station in the event of 
either machine being shut down for any reason. The trans- 
formers for the convertors will be of the company’s standard 
outdoor type. They will be suitable for taking a supply at 
10,500 volts, 3-phase, 50 cycles. This contract, which has a 
value of about £100,000, was secured in open competition with 
reputable manufacturers of the world, and undoubtedly the 
placing of the order with the English Electric Co. was laregly 
Influenced by the satisfactory results of the Otira Tunnel 
electrification, which was carried out by the company some 
time ago. 

Messrs. BLACKSTONE & Co., Ltp., have recently received 
from France an order for five 130-b.h.p., twin-cylinder, spring- 
injection, cold-starting heavy fuel oil engines. 


Book Notices. 


“Cox’s Selenium Magnifier ’’ (16 pp. illus.). London: 
H. W. Sullivan, Ltd.—This booklet describes in a very 
thorough manner H. C. Cox’s selenium magnifier for loaded 
and unloaded submarine cables. 

“* Matriculation Magnetism and Electricity,’’ by R. H. Jude 
and J. Satterly. Pp. xiii+427; figs. 287. London: W. B 
Clive, University Tutorial Press, Ltd. Price 6s. 6d. 

“German W.E.Z. Export Directory of German Manufac- 
turers.”’ Leipzig: W.E.Z./Economic and Commercial 
Gazette. 

_“* Quarterly Bulletin of the British Cast Iron Research Asso- 
ciation,’’ No. 17, 1927. 

“The Elements of Telephone Transmission,” by H. H. 
Harrison. Pp. vii+147; figs. 72. London: Longmans, Green 
and Co., Ltd. Price 5s. net. 

“* Flame and Combustion in Gases,”’ bv W. A. Bone, D.Sc., 
and D. T. A. Townend, Ph. D. Pp. xvi+548; 162 figs. and 
vit saan London : Longmans, Green & Co., Ltd. Price 32s. 
ne 


= Selected Papers from the Journal of the Institute of Elec- 
— Engineers of Japan.’’ No. 13, The Vibrometer. May, 


Data for Engineering Inquiries,’ by J. Connan, O.B.E., 
B.Sc. Pp. xv+3%. London: Sir I. Pitman & Sons, Ltd. 
Price, 12s. 6d. net. 

“The Direct Mail,” June, 1927 (4 pp.). London: Smith, 
Dalby-Welch, Ltd.—This publication is designed to assist those 
who desire to utilise postal methods for advertising their goods. 
It contains an alphabetical list of the country’s trades and 
professions, giving the number engaged in each. A map show- 
ing population by counties is enclosed as a supplement. 


Czecho-Slovakian Tariff Reductions. 


Under the recently-signed commercial treaty between 
Czecho-Slovakia and Hungary, the duties upon a number of 
classes of goods upon importation into Czecho-Slovakia have 
been reduced. Among the goods affected are telegraph and 
signalling apparatus, small switches and fuses, incan- 
descent electric lamps, &c. The reductions apply to goods of 
United Kingdom origin. 
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Russian Electrical Production. 


The corrected estimates of electrical manufacturing output 
in the year 1927-28 show a production of the value of 157,078,000 
pre-war roubles, or 33 per cent. above the current year’s pro- 
duction. Of the total the State Electrical Trust will turn out 
124.6 million roubles, the Low Pressure Trust 26.4 millions, 
and the Accumulator Trust 6 millions. The output of maciines 
is to be inereased next year by 40 per cent. to 43.5 raillion 
roubles and that of lamps by 22 per cent. The new ‘ Trans- 
formator ’’ works will begin activity in 1927-28, and the new 
factory for measuring apparatus at the end of that year. 
The number of workmen will be raised by 13 per cent., and 
the efficiency of labour will, it is said, be increased by 24.8 
per cent. The reduction in the cost of production is to range 
from 3 to 6 per cent., while the capital expenditure in the 
year in question is not to exceed 15,000,000 roubles. 
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The Australian electrical industry is assisted considerably 
by the preference extended by Government authorities and 
otkers to Australian products. The Times Trade and Engineer- 
ing Supplement recently showed that the Metropolitan-Vickers 
Electrical Co., Ltd., has secured a number of contracts by 
agreeing to manufacture a substantial proportion of the plant 
at its Auburn (N.S.W.) factory. These works were established 
in 1924-25 with a complement of 70 employés. A later con- 
tract necessitated the employment of a further 80, and a 
recent contract for railway equipment awarded by the N.S.W. 
Government will require 50 more to be taken on. 

New Australian Companies. 

Among the companies recently formed in Sydney (N.S.W.) 
are Stromberg-Carlson (Australasia), Ltd. (capital £50,000), 
manufacturers and, importers of electrical and mechanical 
goods, &c.; and Scanlan Electric Signs, Ltd. (capital £25,000). 


Great Britain’s Radio Exports, 


The Wireless Trader states 
that owing to an increase in 
exports in June the total value 
of shipments of radio appara- 
tus for the first half of the year 
was only £7,784 lower than for 
the first half of 1926. The 
actual figures were :—1926, 
£664,304; 1927, £656,520 (in- 
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cluding re-exports). Our prin- 
cipal foreign customer was 
Japan, which imported goods to 
the value of £103,181. Hol- 
land’s share was valued at 
£35,055, while France was 
credited with £25,419, the 
United States with £25,041, 
Argentina with £14,402, Russia 
with £13,982, Portugal with 
£13,887, and Italy with 
£13,088. The largest share of 
all was taken by Australia 


Electrical Demonstra- 
tion at Droitwich. 


The accompanying 
illustrations represent 
views of the electrical 
demonstration exhibition 
which was organised in 
connection with the 
Droitwich Spa Gala 
Week—-August Ist to 6th 
inclusive—by the Shrop- 
shire, Worcestershire 
and Staffordshire Elec- 
tric Power Company. 


Sanitary Exhibition 
Awards. 

The following were 
awarded silver medais 
for their exhibits at the 
recent congress and ex- 


hibition of ‘the Royal 
Sanitary Institute at 
Hastings :—The British 


Hanovia Quartz Lamp 
Co., Ltd., quartz lamps 
for ultra-violet therapy; 


“ELECTRIC il, 
wASHING 


Electricars, Ltd., electric 
tipping dust wagon; 
Sturtevant Engineering 
Co., Ltd., turbine elec- 2 
tric vacuum cleaner; and Hastings Corporation Electrical 
Department, hygienic value of electrical appliances. The 
following cases were deferred for further consideration or 
practical trial :—Electrolux, Ltd., electric cleaner and refrigera- 
tor; Hoover, Ltd., Tellus Super Vacuum Cleaner, Ltd., and 
Vampires, Ltd., electric cleaners. 


Electrical Manufacturing in Australia. 


The president of the Electrical Manufacturers’ Association 
of New South Wales (Mr. A. E. Scanlan) stated recently that 
it would probably be found when the production statistics for 
the past financial year became available that the value of 
electrical apparatus produced in Australia would be in the 
neighbourhood of £2,000,000, and the wages paid in the 
industry in excess of £500,000. The latest available returns 
showed that there were 210 electrical factories in Australia 
producing apparatus valued at £1,482,967. Mr. Scanlan said 
that Australian electrical manufacturers were not afraid of 
the competition of Great Britain and the United States; what 
they most had to fear was the British and American manu- 
facturers who had established allied factories in cheap wage 
countries to exploit the Australian market. 


An Electrical Demonstration at Droitwich. 


(£124,950); other important Empire customers were India 
(including Burma), £43,924; New Zealand, £33,022; Canada, 
£16,351; and the Irish Free State, £13,987. 


South African Locomotive Experiment. 


The Railway Administration is inviting world-wide tenders 
for one electric freight locomotive. The authorities desire to 
find a locomotive which will be a big improvement on those 
in use at present, and it is their intention to test this single 
unit against the three units now being employed. The actual 
design is left to the tenderers, but certain specifications must 
be complied with. It is understood that if this experiment 1s 
successful this contract for one locomotive will be followed by ' 
one of the biggest contracts in the history of the South African 
Railways.—Reuter (Capetown). 


Australian Preference for British Goods, 


Replying recently to a deputation from the Australiad 
Association of Manufacturers, Mr. Butler, the Premier 0 
South Australia, said that all Government departments had 
been instructed to give preference to British goods over foreign 
products, and the Government intended to ensure that those 
instructions were carried out as fully as possible. 
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Trade Announcements, 

Owing to the change-over to the automatic system, the tele- 

hone number of the East Lonpon Russer Co. is now 
nlllecere 4321. There are twenty lines to its private 
branch exchange in London. The Sheffield branch number 
is also changed, being now 24233, with four lines. 

Messrs. WARD, radio engineers, of Rugby, have removed 
their business from 14, Henry Street to 2, Railway Terrace. 

Messrs. Munn & UNDERWOOD, Lap., 165, Above Bar, Scuth- 
ampton, are giving up the wireless department of their 
business. : 

Messrs. W. E. Bearpsaut & Co., Lap., 5, Victoria Bridge, 
Manchester, have been appointed agents in the North of 
England for the British B.A.G., Ltd. 

The Wartworth Execrric Lamp Co., Lrp., has removed to 
6 and 8, Gorleston Street (North End Road), West Kensington, 
London, W.14. Telephones: ‘‘ 0296 and 0297 Western.” 

Mr. A. W. Spear has joined the Nottingham staff of Messrs. 
Mayall & Co., Ltd., as representative. : 

We are informed that the name of the Siemens & English 
Electric Lamp Co., Ltd., has been changed to SreMens ELECTRIC 
Lames AND Soppuirs, Lap. All contracts entered into and 
obligations incurred by the Siemens & English Electric Lamp 
Co., Ltd., will be carried out and discharged by Siemens 
Electric Lamps and Supplies, Ltd., which will also retain all 
the rights and privileges of the Siemens & English Electric 
Lamp Co., Ltd. Orders and inquiries should still be sent 
to 38-39, Upper Thames Street, B.C.4._ 

Mr. R. Mruiaan, electrical and radio engineer, has opened 
premises at 39, East Gate, Inverness. 


New Catalogues and Lists. 

Tur Epison Swan Exectric Co., Lrp., 128-5, Queen Vic- 
toria Street, London, E.C.4.—Twenty-page pocket booklet, 
giving illustrations and reduced prices of the Ediswan range 
of valves. 

Messrs. T. Harpinc Cuurton & Co., Lrp., Leeds.—Circular 
No. 700/A, giving brief particulars and tabular outputs and 
prices of their small squirrel-cage induction motors, Class A. 

Tae Exvecrrica, Equipment & Carson Co., Lap., 109-111, 
New Oxford Street, London, W.C.1.—August stock list of 
small motors and dynamos, testing sets, cables, carbons, &c. 

AssoctatepD Fire AtarMs, Lp., Jewin House, Redcross 
Street, E.C.1.—A folder dealing with the installation of the 
company’s systems by a novel method. 

Merro-Vick Suppuies, Lrp., Trafford Park, Manchester.— 
Folder No. 4128/1, containing illustrations and prices of many 
types of electric lighting fittings, including bowls, lanterns, 
pendants, electroliers, and standards. 

Tur Ever-Reapy Co. (Great Britain), Lrp., Hercules Place, 
Holloway, N.7.—A comprehensive catalogue of the company’s 
products, including dry batteries, accumulators, pocket lamps, 
torches, cycle lamps, &c. 

Tae Cressatt Manuracturine Co., Lap., 31 & 32, Tower 
Street, Birmingham.—A priced and illustrated catalogue of 
asbestos woven resistance nets of many patterns. 

Tue Stanton Ironworks Co., Lrp., near Nottingham.— 
August stock lists of spun-iron and cast-iron pipes. 

Messrs. Jonn SHaw & Sons, WoLveRHAMPTON, Lp., Wol- 
verhampton.—Four illustrated and priced leaflets dealing, re- 
spectively with the “‘ Trojan ”’ electric iron, conduit fittings, 
handlamps and dry cells, and switch- and fuse-gear. 

R.I. & Vartey, Lrp., Kingsway House, 108, Kingsway, 
W.C.2.—Two leaflets, illustrating and describing a resistance- 
capacity coupler and a h.f. choke. Priced. } 

Tae Hart Accumutator Co., Lrp., Stratford, E.15.—A mail- 
ing card advertising the company’s motor-car starting and 
lighting batteries. 

The WesterN Exectric Lamp Co., 47, Victoria Street, S.W.1. 
—A price list of incandescent lamps, including automobile types 
and a circular letter containing a special offer. 

The Jackson Execrric Stove Co., Lrp., 143, Sloane Street, 
§.W.1.—Angust calendar-blotter, advertising the ‘‘ Jackson ”’ 
lagged storage water heater. , 

GraHAM AMPLION, LiD., 25-26, Savile Row, Regent Street, 
W.1.—A folder containing illustrations and prices of about a 
dozen horn and cone loud speakers and gramophone attach- 
ments. 

Bankruptcy Proceedings. 

Bernarp MontaGur Marks, electrical engineer, late of 27, 
Canfield Gardens, Kilburn, N.W.—The first meeting of credi- 
tors herein was held last week at the London Bankruptcy 
Court. The Official Receiver reported that the receiving order 
was made on July 27th upon a creditor's petition. The debtor, 
who had traded as ‘‘ B. Marks,’’ started business at Dalston 
in 1911 with £100 capital. He closed it down on joining 
H.M. Army in 1914, and upon demobilisation in August, 1919, 
he became partner in a business carried on at 118, Wardour 
Street, W., under the style of the St. Mark’s Electrical Com- 
Pany. The other partner retired in 1923. owing to bad trade, 
and the debtor then formed a small limited company, of 
which he became managing director at a salary of £7 or £8 
a week. His wife advanced £250 to the company on the 
security of a debenture. The company traded until early in 
1926, when it closed down, owing to bad trade and losses 
Sustained through underestimating contracts. The debtor 
roughly estimates his liabilities at £500, and the only assets 
are book debts £516, of doubtful realisable value. The Official 
Receiver was left in charge of the estate. 
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Norman Horst Woop, 32, Highbury Avenue, Thornton 
Heath, electrical engineer.—The first meeting of the creditors 
of the above was held on August 10th, at 29, Russell Square, 
W.C1. The statement of affairs showed liabilities of £174, 
against assets of £10, leaving a rng of £164. Debtor 
attributed his failure to unemployment, law costs, and bad 
debts. The case, being a summary one, was left with the 
Official Receiver as trustee of the estate. 


J. A. H. Hatumay, electrical engineer, 24, Duckworth Grove, 
carrying on business at 385, Worthington Street, Bradford.—A 
meeting of creditors was held on August 12th at the offices 
of the Official Receiver, Bradford. e statement of affairs 
showed a deficiency of £192. Debtor alleged lack of capital, 
bad trade and keen comp: tition as causes of failure. The 
matter was left in the hands of the Official Receiver. 


E. F. Woopeate, 7, St. John’s Terrace, Weymouth, elec- 
trical engineer.—The application for the discharge of this 
debtor was heard recently at the County Hall, Dorchester. A 
first and final dividend of 10s. 8d. in the £ had been paid on 
liabilities of £244. The proceedings were commenced in 
November, 1926. The debtor was granted his discharge, sub- 
ject to a suspension for two years. 


I. G, F. Harris, 74, Murray Road, and E. A. Wumey, 30, 
Daffodil Road, lately trading as Goodman, Uttley & Harris, 
at 14, Broad Street Chambers, all Sheffield, radio accessory 
merchants.—The public examination was held on August 11th 
at the County Court Hall, Sheffield. The liabilities were put 
and there were no assets. The examination 
was closed. 


N. H. Payne, electrical and wireless engineer, 4, The 
Triangle, Teignmouth, and 11, Queen Street, Dawlish.—First 
and final dividend of 4s. 11d. in the £, payable at the Official 
as offices, Exeter Bank Chambers, 67, High Street, 

xeter. 

T. G. Steet (Sprowston Motor Works), automobile and elec- 
trical engineer, ym ea Villa, Sprowston Road, Forest Gate, 
E.—Bankrupt’s harge suspended for one year until July 
12th, 1928. 

_ J. G. SANvDELL, electrical contractor, 20, Hart Street, Dork- 
ing.—Last day for proofs for dividend, August 24th. Trustee, 
Mr. T. Gourlay, Official Receiver, 29, Russell Square, W.C. 


G. R. Sims, motor and electrical engineer, Hartlepool Street, 
Thornley, Durham.—Last day for proofs for dividend, August 
24th. Mr. W. A. Ellis, Official Receiver, 14, John Street, 
Sunderland. 

W. Hanna, wireless dealer, 13, Carey Street, Burnley.—First 
meeting to-day (Friday), at the Official Receiver's offices, 
11, Winckley Square, Preston. Public examination, September 
13th, at the County Court House, Burnley. 

R. Haworta, electrical engineer, 154, Duckworth Street, 
Darwen, Lancashire.—Trustee, Mr. H. Parker, Official Re 
ceiver, 11, Winckley Square, Preston, released August 2nd. 

H. P. Jackson, wireless dealer, &c., 70, Micklegate, York.— 
Trustee, Mr. D. S. Mackay, Official Receiver, Duncombe Place, 
York, released August 5th. 


Company Liquidations. 


Rapio Accessories, Lirp., Hythe Road, Willesden, N.W.— 
A meeting of the creditors was held on August 15th at the 
offices of Messrs. Peat, Marwick, Mitchell & Co. The chair 
was occupied by Mr. E. Maloney, who had been appointed 
liquidator in the voluntary liquidation of the company, and 
receiver for the debenture holders. The chairman said that 
the company was formed in March, 1925, with a nominal 
capital of £60,000, and the whole of the capital was sub- 
scribed for and paid in cash by Burndept Wireless, Ltd. It 
was primarily registered to manufacture valves, and a good 
deal of money was spent in equipping premises at Willesden 
for the purpose; subsequently other premises were acquired 
for the manufacture of cabinets. The anticipated trade did 
not materialise, and between March, 1925, and June last 
there was a loss of £26,000. In addition, there was a sum of 
£11,000 in the balance-sheet for establishment expenditure and 
preliminary expenses, which was not represented by any 
available assets. The company spent £30,000 in equipping 
the premises. The draft accounts of the company for the 
year to February last disclosed a net loss of £20,000. A 
debenture had been issued to Burndept Wireless, Ltd., to 
secure advances, and when the results of the trading were 
seen, the debenture holders appointed him receiver. That was 
followed by the passing of a resolution for voluntary: liquida- 
tion. He thought that the stock, work in progress, and book 
debts would not realise more than £5,000 net. He hoped to 
be able to come to some amicable arrangement with the 
receiver of Burndept Wireless, Ltd., but nothing definite had 
transpired. He also hoped shortly to negotiate for the sale 
of the company’s interest in the premises. The amount due 
under the debentures was £10,900; there were trade creditors 
for £8,185, and claims had been intimated by persons who held 
service agreements totalling £13,700. The total liabilities were 
thus about £33,000. If the assets had to be sold under the 
hammer the outlook for the unsecured creditors would be 
extremely poor. If he could obtain an offer for the premises 
at Willesden there would be the possibility of a dividend for 
the creditors, but it was quite impossible to say what the 
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amount would be. There had been certain transactions between 
Burndept Wireless, Ltd., and Radio Accessories, Ltd., which 
were probably perfectly in order, but he was submitting a case 
to counsel. If counsel’s opinion was favourable to Radio 
Accessories, Ltd., it would probably mean a reduction in the 
amount payable under the debenture. In reply to a question, 
the chairman said that practically throughout the boards of 
Burndept Wireless, Ltd., and Radio Accessories, Ltd., had 
been identical, with one exception. No resolutions were 
passed, and therefore the voluntary liquidation of the com- 
pany will be continued with Mr. Maloney as liquidator. 


Fettows Macneto Co., Lrp.—The statutory meeting of 
creditors was held on August 12th. The meeting was purely 
formal, a scheme having been entered into under which all 
the liabilities of the Fellows Magneto Co., Ltd., will be dis- 
charged in full by a new company called Fellows Manufac- 
turing Co., Ltd. 


Overseas Rapio Co., Lap.—Winding up voluntarily. Liquida- 
tor, Mr. W. J. Matthews, 5 and 6, Clement’s Inn, W.C.— 
Meeting of creditors August 28rd, at the offices of the 
liquidator. 

Rypers Esonire Co., Lrp.—Winding up _ voluntarily. 
Liquidator, Mr. 8S. D. Payne, 8 and 9, Martin’s T ane, Cannon 
Street, E.C. Meeting of creditors at the liauidator’s offices 
on August 22nd. This notice is formal; all creditors have been 
or will be paid in full. 

RapropHones, I.1p.—A meeting of members is called for 
September 2nd, at Chiswell House, Finsbury Pavement, E.C., 
to hear an account of the winding up from the liquidator, 
Mr. H. Lever. 


Dissolutions of Partnership. 


Morse & BEARMAN, wireless engineers and dealers in wire- 
less apparatus and accessories, 45 and 46, Becontree Arcade, 
Chadwell Heath—-Mr. R. Morse and Mr. H. J. Bearman 
have dissolved partnership. Mr. Bearman will attend to debts 
and continue the business. 

Netson & Harev, plumbers and electrical engineers, 25, 
Grosvenor Road, Manningham, Bradford.—Messrs. H. Nelson, 
G. G. Dearman, and P. Haley have dissolved partnership. 
Messrs. Nelson & Haley will attend to debts and continue the 
business. 


For Sale. 


Birmingham Tame and Rea District Drainage Board has for 
disposal two 175-b.h.p. Belliss & Morcom compound steam 
engines direct coupled to 115-kW generators, one 4-panel h.p. 
switchboard, one 15-h.p. single cylinder steam engine, and 
two 225-b.h.p. a.c. squirrel-cage motors. By order of A. 
Griffiths & Co., successors to C. Purden, Ltd., Messrs. Shaw 
and Gilbert will sell by auction on September 6th at Lan- 
caster Street and Lench Street, Birmingham, 200 electric 
motors and a quantity of electrical switchgear, starters, &c. 
Mansfield Corporation Electricity Department has for disposal 
surplus electrical generating plant, &c. The liquidator of 
Robinson & Hands Electrical Co., Ltd., invites offers for the 
manufacturing portion of the business carried on at Phillip 
Street. Aston, viz., electric motor repairs, armature winding, 
and switchgear. The West Central Merchandise Mart has 
received instructions from a large shipping firm to sell by 
auction on September 14th, a quantity of v.i.r. and lead-covered 
cable, bowls, shades, lamps, cookers, electrical and wireless 
accessories, &c. (See our advertisement pages to-day.) 


New Municipal Showrooms. 


The Eastbourne Town Council has decided to have electrical 
showrooms constructed at Terminus Buildings. 


Prices of Raw Materials. 

Messrs. F. Smith & Co. report, August 16th :—Copper (elec- 
trolytic) bars, £63, 10s. inc.; ditto, ditto sheets, no change; 
ditto, ditto wire rods, £73, 10s. inc.; ditto, ditto H.C. wire, 
9 3/16d., 1/16d. ine. 

Messrs. James & Shakespeare report, August 16th :—No 
change in the prices of copper bars, sheet and rod; English 
pig lead, £24 5s., 5s. dec. 

Messrs. Edward Till & Co. report, August 16th :—India- 
rubber Para fine, Is. 33d., 4d. ine. 

Messrs. C. Clifford & Son, Ltd., report, August 16th :— 
Babbitt’s metal and anti-friction metal, Grade I, £256, £2 
inc. ; Grade II, £177, £2 inc.; Grade IIT, £90, £1 inc. ; phosphor 
bronze wire, Is. 34d., 4d. inc. 

In their letter dated August 13th, Messrs. James Forster 
and Co. stated that closing prices on August 12th were 
£28 3s. 9d. for August, and £23 13s. 9d. for November. There 
was a fall of 20s. per ton on August 8th, partly in sympathy 
with other metals, but chiefly due to the declarations issued 
that morning for a large quantity of early lead declared 
against August contracts. The advance of 30s. per ton in 
the latter half of July was due to speculation only, and had 
nothing to do with the actual intrinsic position of the metal. 
The American Bureau of Metal Statistics gives the world out- 
put of lead for June as 153,200 tons, and for the first six months 
of this year as 914,100 tons. The electrical trades this year 
are not so busy as in 1925-26, whatever the future may have 
in store. The world is producing far more lead than it can 
consume, and equilibrium will only be obtained when lower 
prices shut up mines which are expensive to work. 
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Lighting and Power 
Notes. 


Ashford,—Loan.--The Urban District Council has 
applied for sanction to a loan of £6,200 for extending the 
cables to the villages of Kennington and Willesborough. 


Australia. — Victor1a. — The Industrial Australian and 
Mining Standard reports that apart from the Melbourne 
metropolitan railwdy system and the south-western district of 
Victoria, the demand for electric power ffom the State Elec- 
tricity Commission has increased nearly 100 per cent. since 
1922. In that year the demand was 44,265 kW; already this 
year it has reached 85,500 kW. This growth of demand is 
likely to be maintained in the future, both in the industrial 
and domestic spheres. It is necessary, therefore, to provide 
additional generating plant to keep pace with consumption. 
The output development is illustrated by the following 
figures :-—1923, 6,000 kW; 1924, 16,600 kW; 1925, 29,000 kW; 
1926, 43,000 kW; and 1927, 66,900 kW. ‘The full capacity 
of the Commission’s plants already in operation is about 
70,000 kW, so that the State system is rapidly approaching 
full load conditions. Early next year it is expected that the 
first of the hydro-electric stations of the Sugarloaf-Rubicon 
system will be in operation, to assist in carrying the Commis- 
sion’s load of 1928, which, it is anticipated, will exceed 
80,000 kW, of a total output of 94,000 kW. 


Belgian Congo.—Hypro-E.ectric DEVELOPMENT.—In its 
report for the past year the board of the Société Générale 
des Forces Hydro-Electriques du Katanga refers to the pro- 
spects for hydro-electric development in the Belgian Congo. 
It is estimated that in the Lower Congo area between Leopold- 
ville and Matadi 100 million h.p. is available. For the present 
the company is centring its attention on a plant to utilise the 
Luffra falls on the river Congo with a capacity of about 
50,000 h.p. The work in connection with this power station 
has so far mainly consisted of building a road and also a rail- 
way 874 miles in length for the conveyance of materia! from 
the existing rail head to the site. 


IN BuLK.—The Foots Cray Electricity 
Supply Co., Ltd., has informed the Urban District Council 
that it has accepted an offer from the West Kent Electric Co., 
Ltd., for a supply of electricity in bulk as from April Ist, 


1928. The Foots Cray Co. has been taking a bulk supply from 


the Bexley works. 


Canada.—Hypro-E.ectric Financial 
Times reports that a new 25,000-h.p. hydro-electric installation 
has recently been completed at St. Narcisse, on the Batiscan 
River, Canada, 20 miles from Three Rivers, Quebec. The site 
was originally developed in 1890 for a capacity of about 
1,500 h.p. in three units, operating under a head of 80 ft., 
the power being transmitted to Three Rivers at 15,000 V by, 
it is claimed, the first h.p. line in the British Empire. The 
water is now carried to the new plant, some 4,200 ft. away, 
where a head of 160 ft. is obtained. The tunnel terminates 
in a reinforced concrete surge tank, from which two penstocks 
lead down to the 12,500 h.p. turbines. The generators are 
supported on concrete pedestals, and the operating floor is 
level with the turbine floor. The station will have an ultimate 
capacity of 50,000 h.p. 


Canary Islands.—ELecrricaL DEvVELOPpMENT.—The Compania 
Insular Colonial de Electricidad y Riegos ‘‘ Cicer,’’ which was 
formed in Madrid in August last year for the purpose of estab- 
lishing electric power stations in the Canary Islands and the 
Gulf of Guinea, has commenced work on the erection of a 
new 10,000-h.p. power station at Las Palmas. 


Cheshire.—OverneaD . Lines.—Protests with respect to the 
placing of service overhead transmission lines through the 
villages of Weston, Haslington, Shavington and Willaston 
have been considered by the County Council Main Roads and 
Bridges Committee. It was stated that the agreement with 
the Electricity Distribution of North Wales and District, 
Ltd., did not stipulate for the placing of such lines under- 
ground when passing through villages, but that the clerk had 
written the company on the subject with a view to having 
the lines placed underground. It was resolved that in the 
event of the company’s failing to place the lines underground, 
the clerk of the Council should give notice to the company to 
terminate the agreement. 


Continental.—Russ1a.—‘The Gosplan of the Ukraine S.S.R. 
has approved in principle the five-year plan for the electrifi- 
cation of the Ukraine. In the Don basin it has been decided 
to increase the capacity of the Shterovski power station by 
44,000 kW, install a new Tosovski station with two sets of 
48,000 kW each, erect three sub-stations in the Makeyevski, 
Central and Luganski regions, enlarge the Kadievski sub- 
station, and lay a series of new transmission lines with a total 
length of 157 km. In all, £16,900,000 is to be spent during 
the next five years on electrical projects in the Don basin. 
In the other parts of the Ukraine electrical construction cost- 
ing over £28,100,000 will form part of the five-year plan, 
£14,500,000 being spent on the big Dnieprstroi station. Dur- 
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ing the next five years, therefore, no less than £45,050,000 
will be spent on electrification work in the Ukraine.—Reuter’s 
Trade Service (Moscow). 

Spain.—The Spanish and Portuguese delegates have reached 
an agreement regarding the utilisation of the waters of the 
River Douro for hydro-electric purposes. The project is now 
to be submitted to the respective Governments.—Reuter’s 
Trade Service (Madrid). 


Dewsbury.—AssisteD Wirinc Scueme.—The Town Council 
has approved a recommendation of the Electricity Committee 
for the adoption of an assisted wirthg scheme for small houses 
up to and including ten lights. 


East Ham.—Year’s Workinc.—The accounts of the Cor- 
poration electricity undertaking (engineer: Mr. W. R. 
Elliott) for the year ended March 31st last show a_ total 
revenue of £104,190, as compared with £95,780 in the pre- 
ceding year. Working expenses amounted to £74,857, as 
against £63,123, leaving a gross profit of £29,333 (£32,657). 
After deducting capital charges and capital expenditure 
charged to revenue, there was a net surplus of £2.857, as 
compared with £6,114 in 1925-26. The sales of electrical 
energy increased from 7,516,576 to 8,002,029 kWh, and the 
maximum supply demanded from 3,930 to 4,210 kW. The 
average price obtained per kWh rose from 2.973d. to 3.1d. 


Eston.—Loan.—The Urban District Council is applying for 
sanction to the borrowing of £2,500 for meters and £1,500 
for services. 


Glasgow.—InQuiry.—The Glasgow Herald states that the 
Corporation Electricity Committee has appointed a special 
committee to investigate the whole administration of the 
department with a view to effecting whatever economies are 
possible, consistent with the highest efficiency. 


Grangetown.—OVERHEAD ‘TRANSMISSION.—The Cleveland 
and Durham Electric Power Co., Ltd., proposes to erect a 
20,000-V_ overhead line from Grangetown power station to 
North Skelton. 


Gravesend.—New Frrepers.—The Corporation Electricity 
Committee is to lay an additional e.h.p. feeder between 
Rosherville sub-station and the Black Eagle, Northfleet, at a 
cost of £2,200. The committee reports that a.c. distributors 
and |.p. feeders are required between the new Northfleet sub- 
station in High Street and the sub-station at the Leather 
Bottle. The cost will be £1,500. 

Loan.—Application is being made for sanction to loans of 
£3,700 for mains and £293 for transformer and switchgear. 


Indo-China, — Hypro-E.ectric DeveLopment. — Although 
there are immense water-power resources in Indo-China, little 
has so far been done in the direction of their utilisation, there 
being only three small hydro-electric stations with a total of 
less than 1,000 h.p. in the Tonkin district. It is reported, 
however, that the Société des Grands Travaux d’Extréme 
Orient has applied for a concession to establish a plant at 
Chobe at a point where the water of a river would be used in 
two stages, at the first of which it is estimated 36,000 kW is 
available and at the other 90,000 kW. 


Irish Free State.—Prmproke (Dusiin).—At a recent meet- 
ing of the Urban District Council a report from the electrical 
engineer concerning the strengthening of the mains in the 
district was considered. The scheme involves the construc- 
tion of an automatic sub-station in Donnybrook, with a 
capacity of 250 kW, and the laying of an additional | p. feeder 
to Pembroke Road. The estimated cost is £10,000. The 
Council has decided to refer the report to the Roads Com- 
mittee, and that the Electricity Board shall be communicated 
with on the subject. 


Kendal.—Proposep CHANGE-OVER.—The electrical engineer 
has recommended a change-over from d.c. to a.c., at a cost 
of about £7,500, and that new engines of about 700 kW 
capacity should be installed, at a cost, with the alternators, 
of between £21,000 and £22,000. The recommendations are 
to be considered at a future meeting. 


Louth.—ELectricity In BuLK.—At a meeting of the Town 
Council on August 9th, the Electricity Committee reported 
having considered suggested terms for a supply of electricity 
in bulk by the Grimsby Corporation, and. it was decided to 
request the Corporation to submit a formal offer. 


Maghull.—Evecrriciry ScHemes.—The Parochial Committee 
has accepted tenders for the Maghull and Lydiate electricity 
scheme amounting to £14,503, subject to sanction from the 
Electricity Commissioners. 

Maidenhead.—New Tanirr.—The Town Council has decided 
on a two-part tariff for business premises at a fixed annual 
charge plus 14d. per kWh for electricity consumed for all 
purposes. 

or CHAarGes.—The following revision 
of charges takes effect as from the June quarter :—Extension 
of the present 5d. per kWh flat rate for lighting consumers : 
varying from 5d. per kWh for the first 5,000 kWh per annum 
to 24d. per kWh for all electricity over 100.000 kWh. New 
compound rate for 6,600-V power supplies: (a) fixed 
charge: varying from £4 12s. 6d. for 50 kW to £3 2s. 6d. for 
over 1,000 kW; (b) running charge, based on coal at 10s. per 
ton, 0.275d. per kWh: (c) coal clause, at the rate of 0.125d. 


THE ELECTRICAL REVIEW. 807 


per kWh for each 10s. per ton beyond the first 10s. and pro 
rata for lesser amounts. Extension of the foregoing power 
tariff for night and week-end loads: (a) fixed charge at half 
the foregoing rates, subject to a minimum charge of £20 per 
ag (b) running charge 0.2d. per kWh; (c) coal clause as 
above. 

Marlborough.—Loans.—The Town Council has applied for 
sanction to a loan of £2,000 for prospective extensions of the 
distributing system, and one of £1,092 for a feeder cable, 
switch panel, &c. 

Newcastle-on-Tyne.—Srreet Licutinc.—Having considered 
the merits of electricity and gas, the Newcastle-Tynemouth 
Coast Road Committee has decided to light the new road by 
electricity, the installation cost being estimated at £5,382. 


Penang.—Grorce Town.—We have received from the 
municipal electrical engineer (Mr. T. Rogers) a copy of his 
report and the statement of accounts of the electricity under- 
taking for the year ended December 31st last. The total 
revenue amounted to £132 667, and working expenses were 
£76,627, leaving a gross profit of £56,040. to which was added 
interest of £911, making a total of £56,951. Capital charges 
absorbed £29,846, and there was a net surplus of £27,105. 
The capital expenditure during the year, which included 
£35,230 for mains and services, £24,720 for machinery and 
plant, and £20,276 for submarine cables, amounted to £110.899. 
The sales of electrical energy amounted to 8,475,154 kWh, 
an increase of 1,911,143 kWh as compared with the preceding 
year. 


Plymouth.—Loans Sanctionep.—The Corporation Electri- 
city Committee has received sanction to the following loans 
in connection with work at St. Budeaux sub-station: Build- 
ing, £577; mains, £4,625; plant and equipment, £15,716. 


Price Reductions.—Reductions in the charges for electricity 
have been made or recommended in the following districts :— 
Batiey.—Lighting: From 543d. to 44d. per kWh. Power: 
From 334 per cent. above the basic rate to 15 per cent. above. 
Netson.—The price for electricity reduced by 1d. per kWh 
HererorD.—Lighting: From 7d. to 6d. per kWh; slot 
meters, from 10d. to 8d. per kWh; telephone system, 2-part 
tariff, from £5 16s. 8d. per kW and 2d. per kWh to £5 per 
kW and 13d. Heating: From 23d. to 14d. per kWh. Special 
tariff consumers taking over 20,000 kWh per annum, lighting 
and power, from 2d. per kWh to 13d. Discount: 5 per cent. 
for prompt payment of accounts, instead of 24 per cent. 

Cuester.—Lighting from 43d. to 44d. per kWh. Bulk sup- 
plies: From 25s. per kW demand per quarter to 20s. 

Taunton.—Lighting : First 500 kWh per quarter, from 6d. 
to 5d. per kWh; next 500 kWh, from 5d. to 4d. per kWh; 
over 1,000 kWh, from 4d. to 3d. Heating: From 14d. to 1d. 
per kWh. Power: First 2,000 kWh per quarter, from 24d. 
to 2d. per kWh; next 2,000 kWh, from 2d. to 1}d.; over 
4,000 kWh, from 14d. to 14d.; beyond 32,000 kWh per annum, 
1d. per kWh. The charges to consumers outside the borough 
are 25 per cent., above these figures. 

Srroup.—The Stroud Electric Supply Co., Ltd., has adopted 
the following revised scale for lighting :—Winter quarters: 
First 100 kWh per quarter, 94. per kWh; beyond, 8d. per 
kWh. Summer quarters: First 50 kW_per quarter, 9d. per 
kWh; beyond, 8d. per kWh, with a minimum charge of 5s. 

er quarter. 

Resaneeiin--Ladiiing From 7d. to 63d. per kWh. 
Domestic purposes: From 13d. to 14d. per kWh. 

Croypon.—“ All-in” tariff: the “ unit’ charge reduced 
from 1d. to 3d. 

Salford.—ProroseD CHANGE-OVER.—The Corporation has 
given notice of its intention to apply for consent to alter the 
pressure of electricity supply in cases of d.c. or single-phase 
a.c. supplies from 200 and 220 V to 230 V, and from 400 and 
440 V to 460 V, and in cases of other a.c. supplies from 240 V to 
280 V, and from 420 V to 400 V. 


Sheffield.—Yerar’s Workinc.—We have received from Mr. 
S. E. Fedden, general manager and engineer of the Corpora- 
tion electricity undertaking, a copy of his annual report, 
together with the statement of the accounts for the year 
ended March 3lst last. . The total revenue amounted to 
£776,454, as compared with £718,959 in the previous year. 
As a result of the coal dispute, the cost of fuel increased by 
£146,342, and working expenses were consequently higher 
at £521,431, as against £332,776, leaving a gross profit of 
£255,023 (£386,183), to which was added an unemployment 
grant of £982, making a total of £256,005 available. Capital 
charges absorbed the whole of the gross profit, and there 
was a net loss of £52,522, as compared with a surplus of 
£77,258 in 1925-26. The capital expenditure during the year 
amounted to £276,445, and included £191,530 for mains. The 
total now expended on the undertaking stands at £4.433.652. 
The sales of electricity increased from 161.339,751 to 170,213,413 
kWh, and the maximum supply demanded from 76,804 to 
80852 kVA. The average price obtained per kWh slightly 
increased from 1.053d. to 1.076d. The length of additional 
feeder and distribution mains laid during the year was 145 
miles, bringing the total mileage up to 1,053. The total con- 
nections amounted to 258,616 kW, an increase of 15,434 kW. 


Stirling.—InstituTI0on Suppty.—The Board of Guardians 
has decided to install electricity for lighting at the Institution 
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at an estimated cost of over £700. The work is to be carried’ 


out under the superintendence of Mr. Inglis, electrical engi- 
neer, of Glasgow. 


Stretford.—Loan SanctioneD.—The Urban District Council 
has received sanction to the borrowing of £20,000 for mains 
and services. 


Sunderland, — New Svus-station. — The Corporation has 
decided to construct a sub-station in Pann Lane. ‘The total 
estimated cost, including mains, is £5,940. 


Tonbridge.—Loan.—The Urban District Council has applied 
for sanction to a loan of £5,000 for mains extensions. 


Tunbridge Extensions.—The Town 
Council has adopted a report by the borough electrical engi- 
neer advising further extensions to the generating plant at 
a cost of £16,043. 


Wallasey. — Etecrricity Extensions. — The .Corporation 
Electricity Committee has decided to order a further 12,500- 
kW turbo-alternator at a cost of £37,000, and to proceed with 
an extension scheme providing for the installation of two new 
boilers and auxiliary plant at a cost of £150,000. The con- 
sumption of electricity in Wallasey has increased rapidly, and 
the borough is now supplying Birkenhead with more energy 
than Wallasey itself consumed five years ago. 


Wilmslow.—PurcHAsE OF UNDERTAKING.—The Urban Dis- 
trict Council has decided, provided the Alderley Edge Urban 
District Council is agreeable, to purchase the undertaking 
of the Alderley and Wilmslow Electric Supply Co., Ltd., and, 
subject to the approval of the Electricity Commissioners, 
to form a Joint Board to include the Urban Districts 
of Alderley Edge, Wilmslow, and such of the immediate 
adjoining districts as_ shall agreed to, the Council 
being granted a Special Order to include a new Joint Elec- 
tricity Board. 


Winchester.—YeEAr’s Workinc.—The report on the work- 
ing of the city electricity undertaking (engineer: Mr. R. 
Ayton) for the year ended March 31st last shows a total 
income of £38,174, and working expenditure of £24,479, 
leaving a gross surplus of £13,696. The previous year’s figures 
were :—Income, £33,777; working expenses, £22,545; gross 
profit, £11,232. To the gross profit was added revenue from 
other sources making a total of £13,919. After deducting 
interest and sinking fund charges, and expenditure on works 
of a capital nature charged to revenue, there was a net surplus 
of £853, as compared with £1,727 in the preceding year. 
The capital expenditure during the year amounted to £17,525, 
and the total now expended on the undertaking stands at 
£167,672. The electrical energy sold increased from 1,941,926 
to 2,138,311 kWh. 


Tramway and Railway 
Notes. 


Continental.—Germany.—According to the Daily Mail, in 
connection with the electrification of the Berlin local railway 
lines, new coaches of high-grade steel, which will be lighter 
than the ones now in use, have been ordered. Experiments 
are also being carried out on coaches of aluminium, which, 
it is hoped, will reduce the consumption of electricity. 

BetciumM.—The Société Nationale de Chemins de Fer 
Vicinaux, of Brussels, is preparing the necessary plans for 
- electrification of the railway between Antwerp and 

jerre. 

SWITZERLAND.—Good progress is being made with the elec- 
trification of the Richterswil-Buchs and Sargans-Chur sections 
of the Swiss Federal railways. The first-mentioned section is 
expected to be completed before the end of the present year, 
and that between Sargans and Chur by May of next year. 


East Ham.—Yerar’s Workinc.—The accounts of the Cor- 
poration tramway undertaking (manager: Mr. W. R. 
Elliott) for the year ended March 3lst last record a total 
income of £92,856, and working expenditure of £97,352, 
leaving a gross loss of £4,496. he figures for the pre- 
ceding year were:—Income, £85,554; working }xpenses, 
£98,224; gross loss, £12,670.. After payment of capital 
charges and rental of leased lines, there was a net deficit of 
£30,543, as compared with a loss of £39,512 in the preceding 
year. The number of passengers carried increased from 
15,630,477 to 17,211,808, and the car-mileage from 1,671,515 
wie The revenue per car-mile rose from 12.28d. to 


Penang.—Grorce Town.—The report on the working of the 
municipal tramway undertaking (manager: Mr. T. Rogers) 
for the year ended December 31st last records a total revenue 
of £35,855, and working expenses of £28,997, leaving a gross 
profit of £6,858. After payment of capital charges there was 
a net surplus of £125. The capital expenditure during the 
year amounted to £9,245, and the total now expended on 
the undertaking is £103,058. The number of passengers car- 
ried increased from 7,245,201 to 8,465,821. 
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The Penang Hill Railway recorded a revenue of $89,448. 
After meeting working expenses, capital charges, &c., there 
was a net deficit of $908. 

Sao Paulo.—Transport IMPROVEMENTS.—Modern Transport 
states that the State Government has received a proposal 
from the Sao Paulo Tramway, Light and Power Co. for a 
number of city improvements costing about £2,000,000, in- 
including the doubling of single electric tramway tracks; 
the laying of 65 kilometres of additional track; the con- 
struction of an underground line passing through the centre 
of the city, in which the Prefeitura will probably participate 
financially; and the substitution of the latest types of 
passenger and freight-cars for those at present in use. 


Swansea.—New Depot.—The Swansea Improvements and 
Tramways Co. is to convert land adjoining the station at 
Rutland Street between Rayner Place and Albert Place into 
a depét for the accommodation of the new electric trains, 
and to erect permanent buildings thereon. 


Thornaby-on-Tees.—ExTENSION OF T1meE.—The Minister of 
Transport has granted an extension of time for the com- 
pletion of works authorised by the Corporation Tramways 
Order, 1919, to August 15th, 1928. 


West Ham.—Year’s Worxkinc.—The report on the working 
of the Corporation tramway undertaking (manager: Mr. L. 
Slattery) for the year ended March 31st last shows a total 
income of £264,885, as compared with £256,595 in 1925-26. 
Working expenses decreased from £257,841 to £253,413, and 
there was a gross profit of £11,472, as against a gross deficit 
of £1,246. After meeting capital charges, &c., there was a 
net loss of £30,975, as compared with £39,571 in the preceding 
year. The capital expenditure during the year amounted 
to £47,454, and included £37,704 for track reconstruction. 


Telegraph and Telephone 
Notes. 


France.—TELEGRAPHISTS’ STRIKE.—Discontented at the non- 
payment of certain sums granted them and fearing that the 
departure of M. Bokanowsky, Minister of Commerce, for 
America would further delay the settlement of accounts, the 
employés of the Paris Central Telegraph Office struck work 
at mid-day on August 9th. The Minister declared he could 
not receive a deputation till work had been resumed. The 
deputation was received soon afterwards by one of the 
Minister’s officials who, however, refused to talk to two of 
the delegates who belong to the Extremist Union. At 5.30 
p.m. the greater number of the employés had resumed work. 
The interruption of the telegraph service was only almost 
total for about an hour. During the evening the Minister 
of Commerce received a deputation and assured it that 
measures were being taken for the adjustment of salaries of 
civil servants in the Post Office.—Reuter (Paris). 


Philippines.—Rapvio Service.—A ‘Trans-Pacific radio ser- 
vice has been put into operation at Manila. The call signals 
range from KZAD to KIW, and normal wave-lengths from 
to 2,701 (t.w.). The service is strictly controlled by the Govern- 
ment and the United States Army.—Reuter’s Trade Service. 


The Telephone Service.—Po.ice Kiosks ADVocATED.—Man- 
chester is considering the extension of the use of police 
telephone kiosks. It is urged that, by providing such addi- 
tional communication with the police stations and by induc- 
ing the public to make their requests and complaints by 
telephone, the work of the police will be lightened and con- 
siderable economy effected. Major-General Sir L. W. 
Atcherley, H.M. Inspector of Constabulary, speaking at an 
inspection of the Salford police, said that the extension of 
police telephone facilities was essential unless they were pre- 
pared to face an increase in the police force. 

Transatlantic to The 
Times, the Belgian Telephone Administration has received 
authority from the British telephone service to make use 
of the British wireless station through which telephonic 
communication is effected between Great Britain and the 
United States. The service will be put into operation in 
about a week’s time. 


Radio Notes. 


Argentina.—Rapio Marxet.—The market for radio equip- 
ment shows signs of development, the value of apparatus and 
parts imported having exceeded by several thousand pesos 
that of last season. The number of receiving sets in use is 
estimated at 159,000, a large proportion being crystal sets. 
The market is described as particularly promising for valve 
sets and parts.—Reuter’s Trade Service (Buenos Aires). 
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Denmark.—Nomber or Listeners.—The number of listeners 
continues to increase. During June there was an increase 
of 2,638 listeners, and on July Ist the aggregate number had 
reached 146,997. 


Empire Broadcasting.—ANn Amateur’s  Licence.—Mr. 
Gerald Marcuse, the well-known amateur wireless transmitter, 
of Caterham, Surrey, has been given a licence by the General 
Post Office to enable him to broadcast regular radio pro- 
grammes from this country to the Dominions. His pro- 
grammes will be transmitted three nights each week from 
studios in the London area on a short wave-length. He 
expects to begin transmitting early next month. 


B.B.C. StatremMent.—Discussing the subject in The Times, 
Capt. P. P. Eckersley, chief engineer of the B.B.C., writes, 
inter alia, as follows :— 

“Certain proposals have been made to the B.B.C. for the 
ostensible purpose of expediting the inception of satisfactory 
Empire broadcasting. After careful consideration, we have 
concluded that these proposals are both premature and 
unsound. We began experiments just over four years ago. 
On the transmission side we have made considerable pro- 
gress. On the reception side progress has not been so rapid, 
and our research is still going on. The practical result of 
work done during these four years—and I include the experi- 
ments in Holland, the United States and elsewhere—is that 
at isolated moments it is possible in almost any part of the 
world to pick up somewhat distorted music and speech trans- 
mitted by a short-wave station. On only some of these rather 
isolated occasions reception is reasonably good. Neither the 
time nor the duration of these admittedly unsatisfactory 
moments of reception can be anticipated. Therefore every 
factor essential to service is absent, and because I have in- 
sisted upon the recognition of this fact, the B.B.C. is accused 
of a variety of crimes both against’ wireless and the British 
Empire. By the end of this year we shall be operating a 
short-wave station experimentally in active co-operation with 
the Radio Corporation of America and the Marconi Company, 
whose experience in short-wave work is far and away superior 
to that of any group of engineers in the world. Incidentally, 
the experts of the Marconi Company are in complete agree- 
ment with my views on this subject. Effective Empire 
broadcasting will become possible only in terms of relays 
through the broadcasting systems of the Dominions and 
Colonies. I mean by the word ‘ effective,’ the kind of broad- 
casting which will enable the relays to be received with 
reason#le clarity by the average listener throughout Greater 
Britain.”” World Radio explains that the problem is one rather 
of reception than of transmission, and satisfactory reception 
involves the elimination, so far-as may be possible, of fading. 
It is hoped that this object may he attained by the use of a 
number of receivers spread over a limited district, the reason 
being that there is a marked difference in reception even 
within a strictly circumscribed area. Each of these receivers 
would be connected to the control room at Savoy Hill. A 
concentration of strength may be sought in the direction of 
reflectors working in conjunction with the receiving aerials, 
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after the manner of the “ beam” system. It is hoped the 
results obtained by these methods will be applied to the 
B.B.C. scheme of Empire broadcasting. 


Regional Distribution.—New Station INAUGURATION.— 
To-day 80 per cent. of the population of England, Scotland, 
Wales and Northern Ireland is assured of an uninterrupted 
service of one programme. August 2Ist is the inaugural 
date of the regional scheme of distribution by which alter- 
native programmes will be made available to all listeners. 
The results of the new Daventry (experimental) station (5 GB) 
will determine the final form of the new system. Under the 
international distribution of wave-lengths, Great Britain 
secured nine medium waves and one long wave for its broad- 
casting service. In order to operate 5 GB and at the same 
time observe the international agreement, wave-length adjust- 
ments have been necessary: 5 GB will rank as a high-power 
(30 kW) medium-wave station with a frequency of 610 kilo- 
cycles (491.8 metres), and the Bournemouth station will revert 
to 921 kilocycles (326.1 metres). Transmission from Birming- 
ham will be suspended, but this does not mean the closing 
down of the Birmingham station; a large proportion of the 
programmes of 5 GB will originate in Birmingham, and, 
although the limitation of wavelengths will entail a reduc- 
tion of the number of transmitters, studios will continue to 
be used even when transmitters cease to function; thus, 
‘ local colour ”’ will be retained. The B.B.C.’s plan is based 
on the principle: of utilising five double-wavelength high- 
powered transmitters instead of the existing system of 
numerous single-wavelength low-power stations. Independent 
experts who have fully approved of both the principle and 
the plan of the regional scheme are: Dr. W. H. Eccles, 
F.R.S.; Prof. E. V. Appleton, D.Sc., F.R.S.; and Mr. L. B. 
Turner, M.A., M.I.E.E. The Postmaster-General has indi- 
cated that there is not likely to be any objection to the scheme 
as a whole on technical grounds, and he agrees with the 
B.B.C. that it should be evolved along lines of progressive 
experimentation, it being understood that instalments are to 
be introduced only as and when the anticipated improvement 
of service is realisable by the listeners concerned. The new 
station is located close to the old Daventry plant, its aerial 
being supported by 110-ft. masts, which are to be increased to 
325 ft. in height. 


U.S.A.—ANoTHER New York Sration.—A new broadcast- 
ing station has made its appearance in New York City. It is 
WLTH, situated on Brooklyn Heights, Brooklyn, says World 
Radio, which explains that, according to figures recently 
issued, the percentages of listeners in the United States using 
wireless receiving sets in excess of a given number of hours per 
week are as follows :— 

= per cent. in excess of = hours per week. 
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Contract Information. 


When “Contracts Open” are advertised in our “Official Notice” pages, the date of the 
ELECTRICAL REVIEW containing the advertisement is given in parentheses below. 


Contracts Open. 


Argentina.—Bvrnos Arres.—October 5th. National Sani- 
tation Works. Pumping machinery and electric generating 
plant. (A.X. 4996.)* 


Australia.—MeELBOURNE.—November 14th. State Electricity 
Commission of Victoria. Two 10,000-kW back-pressure turbo- 
generators and accessory plant. (July Ist.) One 40-ton 
single-grab, 3-motor type electrically-operating travelling 
crane. (July 15th.) 

Eight tubular steam coal driers; seven electrically-operated 
briquette presses; central waste coal-dust collecting system. 
(A.X. 4011.)* 

October 24th. Armour-clad switchgear and accessories. 
B.X. 3681.)* 

November 2Iist. Five centrifugal feed pumps. 

November 28th. Four h.p. water-tube boilers and accessory 
plant and steel work for buildings. 

September 13th. Postmaster-General’s Department. Auto- 
matic switching equipment. (B.X. 3658.)* 

September 20th. Telephone switchboard keys and parts. 
B.X. 8657.)* 


September 20th. Indicators for telephone exchanges. 
(B.X. 3660.)* 

October 11th. Harbour Trust Commissioners. Two 3-ton 
and two 5-ton semi-portal electric cargo cranes. (A.X. 4992.)* 


Belfast.—September 3rd. | Committee. 3- 
phase e.h.p. a.c. switchgear. (August 5th.) 


Belgium.—September 7th. Belgian Post and Telegraph 
authorities, La Salle Madeleine, Brussels. Three lots of tele- 
phone cable for Ghent, Lokeren, and Renaix, and five lots 
for Verviers, Litge, Spa, Pepinster, and Aubel. Specifica- 
tions Cahier des Chargés Special Nos. 3-257 and 3-269) for 
12 fr. each. 

Bristol.— August 25th. Board of Guardians. Electrical 
goods for six months. Thos. S. Lamb, clerk, St. Peter's 
Hospital. 

Bury.—September 9th. Electricity Department. 10,000- 
of turbo-alternator with surface condensing plant. (August 
2th.) 

Croydon.—September 5th. Electricity Department. One 
vertical spindle motor-driven borehole pump. (See this issue.) 

September 6th. 20,000 tons of coal for use on chain-grate 
mechanical stokers. (See this issue.) 
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Edinburgh.—August 22nd. Electricity Supply Depart- 
ment. H.p. and l.p. steam and water pipes, circulating-water 
pipes, flue dust extraction plant, h.p. steam and water valves, 
and |.p. water valves. (July 15th.) me 

September 3rd. Corporation. Installation of electric light- 
ing at three housing schemes (1,088 houses). Specifications 
from engineer’s office, Dewar Place. 


Egypt.—Cairo.—October 12th. Egyptian Ministry of 
Public Works. Four Diesel alternator groups and acces- 
sories for the Atf power station. (A.X. 5028.)* 


India.—September 16th. India Store Department. Three 
40-kW oil-engine generating sets, with cables and accessories. 
(See this issue.) 


Leeds. — September 17th. Electricity Department. 
Boiler-house equipment, including conveying plant, wharf 
cranes, &c., for the first section of a new generating station. 
(July 22nd.) 

October 8th. 25,000-kW steam turbines, 3-phase alternators 
and exciters, surface condensing plant, &c. (See this issue.) 


_ London.—H.M. Orrice or Worxks.—August 26th. Electric 
lighting wire and cable. (See this issue.) 


Manchester.—August 23rd. Tramways Committee. 
Special track work. Specification from Mr. H. Mattinson, 
general manager and chief engineer, Corporation Tramways, 
55, Piccadilly. 

Newton-in-Makerfield.—August 22nd. Electricity Com- 
mittee. 3,800 yd. l.p. paper-insulated lead-covered armoured 
cable. (August 5th.) 


New 13th. Public 
Works Department. Two sets 110-kV outdoor switchgear for 
the Waikato electric power scheme. (B.X. 3579.)* 

October 4th. Batteries and charging sets for Mangahao 
electric power scheme. (B.X. 3580.)* 50-kV lightning arres- 
tors for Waikaremoana. (B.X. 3603.)* 11,000-V_ switchgear 
and metering equipment. (B.X. 3602.)* 50-kV_ lightning 
arrestors for Waikato. (B.X. 3605.)* < 

September 27th. One 15-ton electrically-operated overhead 
travelling crane. (A.X. 4849.)* 

October 25th. 50-kV switchgear and steelwork for Wai- 
kato. (B.X. 3685-6-7-8.)* 10,000-kKVA transformers for Wai- 
kato. (B.X. 3604.)* 

November 2th. New Zealand Government Railways. 
Heating elements, complete with control gear, for electric 
ovens, electric water heaters, electric steam boiler. (B.X. 
3649.)* 

Plymouth.—August 22nd. Electricity Department. 
Transporter beam for coal conveyor. (August 5th.) 


Preston.—September 12th. Electricity Department. 
Boilers, _stokers, economisers, fans, chimneys, steam and 
feed piping for the Ribble ppwer station. (See this issue.) 


South Africa.—JonannespurG.—August 29th. Municipal 
Seale One 75-kW rotary convertor and transformer. (B.X 

September 8th. Railways and Harbours. Three 4-ton elec- 
trically-driven portal jib cranes. (A.X. 4991.)* 


Tilbury.—September 22nd. Urban District Council. 
Electricity meters for 12 months. Carcassing of houses on the 
Council’s housing estate, complete for lighting and cooking, 
and also for the installation of electric cookers in the houses. 
(See this issue.) 


Wallasey.—September 17th. Electricity Department. Sup- 
ply and erection of one 50-ton overhead electric travelling 
crane at Limekiln Lane power station. (See this issue.) 


Wick.—-August 22nd. Town Council. Distribution 
mains, services, &c., generating machinery, equipment, &c., 
station building, &c.; hydro-electric plant, &ec. Schedules 
from Mr. J. E. MacEwan, 108, Douglas Street, Glasgow. 


“Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 


Contracts Closed. 


Department. 
Cadmium copper wire (Sch. C©.183) (£136,525).—British 
Insulated Cables, Ltd. 
Condensers (Sch. 0.173) (£2,582).—Telegraph Condenser 
Co., Ltd 
Trunk switchboard equipment for Brisbane central ex- 
change (£4,850).—Siemens Pty., Ltd. 
Sydney City Council. Accepted :— 
Auxiliary power transformers (£11,224); distribution trans- 
formers (£26,590).—Electrical Plant Manufacturers, 
Ltd. —Tenders. 


Barking Town.—Electricity Committee. Accepted:— 
Cable (£930).—John Godden & Co. 
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Cumnock (Ayrshire).—Town Council. Accepted:— 
Installing electric lighting at the Town Hall (£195).— 
Cowan & Lenton. 
Egremont (Cumberland).— 
Wesleyan Church electric lighting scheme.—T. 8S. Bell 
and Co. (Whitehaven). 
Glasgow.—Tramways Committee. Accepted:— 
V.ir. cable-—Enfield Cable Works, Ltd. 
D.c.c. wire.—British Insulated Cables, Ltd., and W. T. 
Henley’s Telegraph Works Co., Ltd. 
Gravesend.—Electricity ‘Committee. Accepted:— 
(£172).—Yorkshire Electric Transformer Co., 
td. 


High Spen.—Durham County Education Committee. 
Accepted :— 

Electric lighting, elementary school (£170).—F. Reid, 
Ferens & Co. 

Hornsey.—Electricity Committee. Accepted:— 

Conduits.—Albion Clay Co., Ltd., and Doulton & Co., Ltd. 

Leeds.—Tramways Committee. Accepted:— 

Two miles trolley wire (103d. per lb.).—Richard Johnson 
and Nephew, Ltd. 

Electricity Committee. Accepted :— 

Cable.—Macintosh Cable Co., Ltd. (£3,580); W. T. Hen- 
ley’s Telegraph Works Co., Ltd. (£3,098); Enfield 
Cable Works, Ltd. (£2,740). 

London.—Park Lange, W.—Grosvenor House, Ltd. 

Lift equipment for the new buildings in Park Lane (approx. 

£20,000).—Etchells, Congdon & Muir, Ltd. 
Plymouth.—Education Committee. Accepted:— 
Electric lighting at the undermentioned schools :— 

Victoria Road (£103).—W. H. Heath & Co. 

Laira Green (£132).—Ashfold & Co. 

Union Street (£90).—W. J. Corse & Co. 

Thirsk.—Board of Guardians. Accepted:— 

Installing electric lighting at the Union offices.—H. Reddin 

and Sons. 
Wakefield.— Housing Committee. Accepted:— 
Wiring 20 houses on Thornes estate (£241).—Walter Robb, 


itd. 
Electricity Committee. Accepted :— 
Electric tower wagon (£470).—Electromobile, Ltd. 


The “Electrical Review” 
Service Department. 


InquiRIEs must be accompanied by a stamped addressed 
envelope. 

We should be glad to learn the names and addresses of 
makers of the following :— 

Economy cartridge fuse. 

ZENITH accumulators. 

Lighting fittings with a trade mark of a lantern and 
the letters F.G.H. 

He tx Striplites. 

A special eyelet or terminal punch used in the manufac- 
ture of wireless sets. The eyelets are punched out 
of a metal sheet and the wire attached in one 
operation. 


Notes. 


The Professional Classes Aid Council. 


‘The report of the Council for the year ended on April 25th, 
1927, continues the record of admirable work accomplished by 
this excellent body, which came into existence in October, 
1914, and during the following six years dealt with 12,000 
applications for help. There is still urgent need for its minl- 


strations, for the war hit professional men very hard, an 

there are many unpensioned sufferers from post-war conditions 
who are in distress but make no parade of their trials. The 
Council’s motto is ‘‘ thoroughness of method ”’; it aims to set 
professional men and women on their feet, and has in many 
cases succeeded in giving them a new start. There are also 
people past work and incurable invalids, who can only he 
relieved by pensions which the Council, unfortunately, has not 
the means to provide. Last year there were 758 applications, 
and financial help was given to 163 families, whilst 369 In- 
quirers were informed where to apply for help, and many | 
the remainder were given advice. During the year the schoo 
expenses of 51 children were wholly or partially met, at a cost 
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of £1,729. Training fees amounting to £1,213 were paid for 
39 men and women, and £834 was ‘spent on various forms of 
help. The income for the year ended April 25th was £9,902, 
leaving a balance of £1,910 over the expenditure. 


An Electrically Welded Pipe Line. 

What is said to be the first completely welded pipe line 
in the United States and the longest line of its type, 22 miles, 
was recently completed for the city of Vallejo, California, 
for the transmission of water from a new reservoir in the 
Gordon Valley to the City’s Fleming Hill reservoir, just north 
of Vallejo. The line is of steel-plate construction, and all its 
seams are electric-arc welded. The pipe is of 24 in. dia- 
meter for 15 miles, and 22 in. for the remaining 7 miles. 
Of the 2-in. portion approximately 11 miles has a wall 
thickness of 3/16 in. and 4 miles of 1/4 in. material, whereas 
the 22-in. pipe has a wall thickness of 3/16 in. The’ complete 
line was built by the Western Pipe and Steel Company, 
using welding machinery made by the General Electric Co., of 
America. ‘the total static head on the pipe varies from ‘100 
to 400 ft., and all of the pipe was tested in the shop to 225 lb. 
pressure. A number of sections were tested to 325 lb. and a 
few to 720 lb., but no leaks developed in the welded seam. 
Automatic electric arc welding was used at the factory for 
making longitudinal seams for 14-ft. sections of pipe. _ Two 
of these sections were joined together by means of a circular 
weld using semi-automatic equipment. The 28-ft. sections 
were delivered in the field, and several sections were welded 
together on the surface by hand welding before being lowered 
into the ditch. The finished 22 miles of pipe was put under 
final test for 48 consecutive hours in the early part of March 
of last year, during which time the pipe was under a pres- 
sure of 200 lb. per sq. in. at the lowest point in the line; it 
was found to be absolutely free from leaks. During the filling 
of the line only one leak occurred in the straight seam in the 
entire length; nineteen girth seams showed leakage or sweats 
out of a total of 8,200, of which 4,100 were field joints, hand 
welded, and the remaining seams were shop welded with 
semi-automatic welding equipment. The field welding equip- 
ment used consisted of several gas-engine driven generators. 


London Traffic Control. 

It is understood that the report of a sub-committee of the 
London and Home Counties Traffic Advisory Committee, con- 
taining proposals for the co-ordination of passenger transport 
services in the Greater London area, has been adopted by the 
main body, with a view to its presentation to the Cabinet. 


132-kV Underground Cable in America. 

The world’s first underground 132,000-volt electrical trans- 
mission line to be put into regular commercial service com- 
menced operation in Chicago recently on the system of the 
Commonwealth Edison Company. The installation starts a 
new chapter in the history of electrical development, according 
to Mr. Samuel Insull, president of the company. The new 
line, Power explains, is six miles long, joining 132,000-volt 
overhead lines of the Public Service Co. of Northern Illinois 
at the city limits. It consists of underground conduits con- 
taining three lead-sheathed cables, each slightly more than 
three inches in diameter. The core of the cable is hollow 
and is surrounded by copper wires which in turn are wrapped 
with paper, the whole being covered with a protective metal 
sheath. The hollow core is ‘filled with oil under pressure, the 
oil impregnating the paper. Elevated oil reservoirs placed 
at intervals along the line keep the core filled and under 
pressure. 

Carbon Dioxide in a Mercury Interrupter. 

It is customary to use coal gas as a dielectric in the mercury 
interrupter and it has generally been found to be quite satis- 
factory in action. There are, however, places where coal gas 
is not available, and experiments undertaken with the view 
of examining the possibility of employing carbonic acid gas 
in connection with X-ray work carried out in hospitals at such 
places are described in Nature by Messrs. G. R. Paranjpe and 
H. D. Tendulkar, of the Royal Institute of Science, Bombay. 

Carbonic acid gas is available in cylinders at many places, 
and, being an inert gas, it naturally suggests itself as a very 
useful substitute for coal gas. Since the most important func- 
tion of the dielectric is to extinguish the flame, it is necessary 
to examine its action when it 18 employed in an interrupter 
in two different circumstances : in one case, when the primary 
of the induction coil is connected up straight to the source of 
electric power which gives just sufficient — potential difference 
in the primary to obtain the desired e.m.f. in the secondary, 
and in the second case, when the primary draws current from 
the supply mains through a large rheostat which regulates the 
current in the primary to yield the desired e.m.f. in the 
secondary. In the first case, the sparking inside the inter- 
rupter is considerably less than in the second case, where the 
whole potential difference of the supply mains is effective in 
producing the spark at the break. 

It is shown that in either case, when hydrogen or carbonic 
acid gas is used, the efficiency of the interrupter is greater 
than when coal gas is used. Hydrogen gives the longest 
spark-gap, that is, the highest value of the secondary e.m.f. 
with the smallest potential difference in the primary. The 
difference between the working of the gas- mercury-interrupter 
using coal gas and carbonic acid gas is less in the case when 
the full 230 volts is allowed to play across the break than 
when the potential difference at that point is carefully adjusted 
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to the minimum to yield the required e.m.f. in the secondary 
as indicated by the length of the spark-gap. The results show 
that it would be more economical to use carbonic acid gas, 
since to obtain equal e.m.f.’s in the secondary, less electric 
power is required in the primary. 

Carbonic acid gas, being heavier than air, is capable of 
easily displacing the air from the interrupter, and the fact 
that the interrupter is full of the gas can be easily tested. The 
gas itself is of course harmless. Further points in connection 
with this gas are that it has no action on the electrodes and 
the gas remains unaltered after long use. 


Automatic Mercury-arc Rectifiers. 

The rehabilitation of the Chicago, South Shore, and South 
Bend Railroad, which was undertaken in the summer of 1925, 
has progressed to the point where the power supply system 
has been rebuilt and most of the new equipment has been 
placed in service. The electrical equipment has been changed 
from 6,600 volts allernating current to 1,500 volts direct cur- 
rent, which change permits the operation of South Shore trains 
with their own equipment directly into the Chicago terminal 
area, although the trains run over the tracks of ‘the Illinois 
Central Railroad from Kensington (Ill.) to the Loop District 
of Chicago. The Illinois Central railroad has placed its Chicago 
terminal electrified system in service, the 1,500-volt direct- 
current system being used. Power p..R, for the South 
Shore lines is obtained from a 33.000-volt line which feeds 
eight sub-stations located along the right-of-way; in them 
the voltage is stepped down and converted to 1,500 volts 
direct current. So far as is economically feasible, automatis 
control equipment has been employed in the sub-stations. 
Where the presence of attendants is necessitated by other 
considerations, partial automatic control has been installed. 
A feature of the system is the use of mercury-are rectifiers 
in four of the eight sub-stations, which represents the first 
application of 1,500-volt rectifiers and of 1,500-volt automatic 
rectifier control in the United States. Many of the elements 
of the control paraliel very closely those which have been used 
for some time in railway sub-station control equipment, the 
plant being started and stopped in accordance with load 
demand in an identical manner. Two sub-stations contain 
two partially-automatic 750-kW rotary convertors in series 
each: two contain two automatic 750-kW machines in series 
each; three contain one 750-kW automatic mercury-are recti- 
fier each, and the remaining sub-station contains two 750-kW 
mercury- -are rectifiers operating in parallel as a single set; 
each rectifier consists of a single tank rated at 500 amperes 
at 1,500 volts. According to ‘the General Electric Review, 
the control apparatus is no more complicated than that needed 
for rotating machinery, and it operates with the same 
reliability. 


Appointments Vacant. 


One senior salesman (£5), cne junior salesman (£3 10s.), 
one lady demonstrator (£4) for the Battersea Borough Coun- 
cil electricity showrooms. Lady tracer (35s.) for H.M.S. 
Vernon. Junior technical officer (£266) for the Royal Air- 
craft Establishment, South Farnborough. Shift charge 
engineer and two sub-station attendants for the Borough of 
Colchester Electricity Department. Power station engineer 
and chief traffic inspector for the East London (S.A.) Corpora- 
tion Electricity Department. Electrician (£4) for the Bolsover 
Urban District Council. Assistant mains engineer (£304), 
and assistant draughtsman (£222), for the Islington Borough 
Council Electricity Department. (See our advertisement pages 
to-day.) 

A Large Gas Engine. 

The second of a set of three engines, claimed to be the 
largest of their kind in England, was recently set in motion 
at the Devonshire works of the Staveley Coal & Iron Co., 
Ltd., in Derbyshire. Each set consists of a 7,150-h.p. gas 
engine weighing 700 tons (the crankshaft weighs 80 tons) 
driving electricity generating plant and fed with exhaust gas 
from the blast furnaces, which would otherwise be wasted. 


A National Bureau of Information. 


In an article in Nature under this title, Dr. S. C. Bradford, 
of the Science Library, South Kensington, London, describes 
the resources of the Library, which for some years has been 
organising an information service covering the whole field 
of science and technology. It possesses a large and increasing 
collection of the scientific literature of the world, both books 
and periodicals, which are available for consultation in the 
Library or for loan to scientific institutions and research asso- 
ciations in Great Britain. It contains more than 6,000 of 
the scientific and technical journals recorded in the ‘‘ World 
List,’’ and, together with the older series and those acquired 
after the marking of the List, now possesses more than 7,000 
such periodicals, which are being added to at the rate of 
about 1,000 periodicals annually. 

A comprehensive subject-matter card-index to papers in 
scientific and technical books and periodicals, to be used as 
a key to recorded information and for the supply of lists 
of papers on given subjects, which will soon include about 
one and a quarter million cards, is classified according to the 
Brussels extension of the Dewey decimal classification. This 
system is the one which has been most widely used, and is 
the most convenient for indexing scientific literature on a 
large scale and in the greatest detail. 

By this autumn the preparation of the subject-matter index 
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will have advanced sufficiently for it to be made available 
to the public; it will then contain about 61,000 references 
in electrical engineering, 2,700 in telegraphy and telephony, 
45,000 in motors, machine tools and workshop practice, 39,000 
in steam and locomotive engineering, and so on—well over 
a million references in all. , 
Those who are engaged in literary researches on _ technical 
and scientific subjects will do well to make themselves 
acquainted with the resources of this very fine Science Library. 


An Electric Sieve. 


International Combustion, Ltd., has recently intro- 
duced into this country the ‘‘Hum-Mer’”’ electric 
screen, which is claimed to be the only one to 
apply commercially electromagnetic vibration to a wire- 
cloth screening surface. The powerful vibration results 
in a sorting action which effects the maximum separation of 
the fine material from the coarse, and also allows of a large 
tonnage capacity; by the adoption of electric power an 
adjustable screen vibration is obtained, and the user can 
therefore regulate its intensity to suit the condition of his 
material. In the case of a varying moisture content, it is 
possible to increase the vibration as the moisture increases. 
The electrical vibration moves the material at any angle, but 
for large tonnage the angle usually ranges from 28 to 35 
degrees. The vibrator is placed above the screening surface, 
free from contact with the material being screened, and en- 
closed in dustproof metal housing. Amongst the materials 
to which the. electric screen has been applied are fuller’s 
earth, sugar, copper ore, sand and gravel, coal, foundry 
sand, limestone, salt, phosphate rock, stone of various kinds, 
cement, clay or shale, &c. The vibration is obtained by the 
use of low-frequency alternating current, and only from 34 
to 4 amp. is consumed by the standard vibrator. 


Official Pilgrimage to Volta Centenary Celebrations. 


The C.1.T., the official Italian Tourist Organisation, 
announces that in September an international party will be 
participating in an official visit to Italy in connection with the 
Volta Exhibition, which is being held at Como. Other places 
will be visited, including Florence, Pavia, Milan, Rome, the 
Apennines and the lakes (Como, Maggiore, Lugano, Garda). 
The organisation of this tour owes its inception to the initiative 
of the Hon. E. M. Gray, president of the C.I.T., and Professor 
A. Mieli, of the Rome University. The journey will be con- 
ducted under the auspices of the National Institute of History 
and Science. The inclusive cost of the 15 days’ tour from 
Florence until the termination in Rome will be about £12, 
including all travel and hotel expenses. Special reduced terms 
for railway travel in Italy have been obtained and accommo- 
dation will be provided at good second-class hotels. Full de- 
tails will be provided upon application to the C.I.T. and 
Italian State Railways, 16, Waterloo Place, Regent Street, 
London, §.W.1. 

Fatality. 


An inquest was held at Kilburn on August 9th into the cir- 
cumstances attending the death of Victor Richard Brooker, 
who received a fatal electric shock whilst employed at 
Brown’s Garage, Cricklewood, on August 6th. Evidence was 
given that deceased came into contact with a defective electric 
switch and received a shock at 240 V. A verdict of ‘‘ Death 
by misadventure, through a defective electric fitting,’ was 
returned. 

Rural Electrification in Germany. 


In an article in Commerce Reports some particulars are 
given concerning rural electrification in Germany. The most 
highly electrified districts are given as Silesia, Saxony, and 
Pomerania, largely due to the activities of electrical 
co-operative organisations. It is estimated that electricity 
could be available at from 50 to 60 per cent. of all the 
farms in Germany, and that the percentage of electrified 
farms in districts where electricity supply is available is about 
70 or 80. The existing rates are no great obstacle to the use 
of electricity on farms, provided that the cost of the con- 
nection to the power line is not too great a burden on the 
farmer. Difficalties in this connection are usually overcome 
by the co-operative associations. The Berlin municipal under- 
takings quote a rate of 9.5 cents per kWh to rural consumers 
without any fixed charges. For night consumption much 
more favourable rates are quoted. The Governments, 
national and local, are not paying any particular attention to 
the development of farm electrification; more consideration 
is being given to the proper location of plant and to the 
utilisation of a cheap power supply at its source. The largest 
power plants in Germany are either operated or controlled 
by the Federal or State Government, or they hold stock in 
the operating companies, together with private capital. There 
are now 6,110 electric power co-operatives operating in Ger- 
many, of which 3,148 are banded together under the Federal 
Association of German Agricultural Co-operatives. Some of 
these bodies carry out the connection of a particular district 
with a near-by power line, including the installation of a 
transformer station. Others do this work in addition to elec- 
trifying the farm. Some operate their own generating stations, 
while finally there are groups which buy electricity in bulk 
and retail it to members. The Federal Government does 
not directly advance money to the co-operatives; in most 
instances the necessary funds are raised by contribution from 
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the members and by credits obtained from co-operative 
farmers’ banks. In some cases a rural municipality will 
arrange with a power company with near-by lines to have a 
large transformer station installed and a sub-distribution line 
brought into the heart of the district to be electrified. In 
such cases the municipality guarantees a certain minimum 
consumption within the district. 


Tidal Power Stations in France. 


The Commercial Counsellor at Paris (Mr. J. R. Cahill, 
C.M.G.), has reported to the Department of Overseas Trade 
that the proposed tidal power stations in France were the sub- 
ject of some discussion at the recent annual meeting 
of the French company L’Azote Francaise, which par- 
ticipates in the Société Technique d’Etudes et d’Entreprises 
pour |’Industrie, which has been preparing plans for the tidal 
station at Aber-Wrac’h in Finistere. The report presented to 
the shareholders states that the Société will not only utilise the 
tides at Aber-Wrac’h, but also intends to create more important 
stations in foreign countries. For these purposes it has 
founded the Societe Internationale pour |’Exploitation Indus- 
trielle de la Houille Bleue, to which it has made. over its 
pee and the results of its investigations. In a speech de- 
ivered at the meeting the chairman of the Azote Francais 
reviewed at some length the history of efforts to utilise the 
tides and the technical problems involved. In reply to a share- 
holder who asked whether the Aber-Wrac’h station was simply 
an experimental station, or could be regarded as an industrial 
works, the chairman said that plant of 6,000 kW was more 
than an experimental station and might be regarded as a 
works. Semi-industrial experiments had been made in order 
to study the value of the turbines, and their results allowed 
him to declare with certainty that the problem had been com- 
pletely solved. The chairman went on to say that the plans 
at Aber-Wrac’h were completed and that the only obstacle 
which had prevented them from realising their scheme two 
years ago was finance. They evidently required to issue bonds 
guaranteed by the State, but for some time it had been im- 
possible to place them on the market. Work at Aber-Wrac’h 
would begin in October and he hoped that in two years’ time 
they would be able to attend the inauguration of the station. 
He thought that there was no need to await the results of 
Aber-Wrac’h before starting similar stations abroad. There 
was an American and Canadian scheme for a station on the 
frontier between Canada and the United States. In France 
they were studying the question of a station on the Rance 
on a site where the problem had been investigated so long ago 
as in the reign of Louis XIV. Another scheme was to 
install a 150,000-kW station about 100 kilometres from Paris. 


Electroculture. 


The Berlin correspondent of the Daily Mail states that 
Herr Fritzsche claims to have been very successful at his 
testing grounds at Alt Kleinetke, where he is experimenting 
with the electroculture of crops. Herr Fritzsche has also 
cultivated with the help of his electrical process patches of 
sugar beet, maize, and soya-bean, which all promise well. The 
British Government has asked him for full particulars of the 
cultivation of sugar beet by means of the electrical process. 


Magneto Successes. 


We learn that important awards in the Scottish Six Days 
Trials were secured by motor-cycles fitted with B.T.-H. mag- 
netos. The Douglas machines, which were in the winning 
team for the manufacturers’ team prize for 350 c.c. solo 
mounts and two of the three Triumph sidecar combinations 
in the same team were equipped with magnetos of this make. 
Of the special awards, one fell to a 247 c.c. Levis, one to a 
249 c.c. Dunelt, and one to a 348 c.c. Douglas, while 13 
silver cups, three gold medals, five silver medals, and a bronze 
medal were awarded to riders whose machines were _fitted 
with magnetos manufactured in Coventry by the British 
Thomson-Houston Co., Ltd. 


London’s Power Supply. 


In view of the unofficial statements which have recently 
appeared in the daily Press, the Management Committee of 
the London Power Co., Ltd., has authorised the following 
account of the work which it has in hand. The company 
is actively engaged in co-ordinating the generation and trans- 
mission of electrical energy at 22,000 volts within its area of 
supply, with a view to meeting the requirements of its con- 
stituent companies and any other authorised undertakers 
which it is expressly empowered by statute to supply until 
the year 1971, when its franchise terminates. The programme 
of works now being carried out includes the extension of the 
existing generating stations at Bow, Grove Road, Willesden 
and Deptford by some 220,000 kW of plant, to be completed 
by the winter of 1929-30, and the laying down of a 22,000-volt 
transmission system to interconnect all the above-mentioned 
stations, which will supply the ten constituent companies 
and other authorised undertakers. Some of the older gene- 
rating stations of the constituent companies will be closed 
down as the new plant comes into commission this autumn, 
and bulk supplies will be furnished at 22,000 volts. The com- 
pany has quite recently received authority to erect a gene- 
rating station at Battersea, for an ultimate capacity of 360,000 
kW, the first section of which will, it is expected, be brought 
into commission for the winter of 1981-32. 
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A Low Fuel Consumption Installation. 


An interesting electricity extension has recently been com- 
pleted for the Pembroke Urban District Council, Dublin, com- 
prising an 850-b.h.p. Fraser & Chalmers oil engine. coupled to 
a 590-kW ‘‘ Witton ’’ G-E.C. generator; the engine 1s inci- 
dently claimed to be the largest one of its type to be put to 
work in Ireland. This installation was specially recommended 
by virtue of its low fuel consumption; it was pointed out by 
Mr. Price, the engineer, at the opening ceremony that elec- 
tricity would be generated at approximately 1d. per kWh. The 
acceptance trials proved that the fuel consumption of crude 
petroleum was .56 lb. per kWh at full joad, and .57 Ib. at 
three-quarter load. The economies to be effected by this type 
of plant show in comparison a distinct advance in oil-engine 
efficiency. The engine in question is a 3-cylinder unit of the 
standard type developed by the makers of capacities 850- to 
9,300-b.h.p., the bore and stroke being common over this 
range of power. It embraces a number of interesting features. 
All the metals subjected to the combustion temperature are of 
special steels or <i to produce a rapid heat flow to the 


An Economical Oil-Engine Installation. 


water jackets from the combustion chamber or cylinder, thus 
reducing the heat stresses in all the members and consequently 
adding to the thermal efficiency of the engine. It is claimed 
that the piston is free from the possibility of seizure, as the 
metals used cannot fuse or weld together should the oil supply 
fail. Should the lubricating oil pressure fall below a certain 
figure, the engine will automatically come to rest, and the 
same happens in the event of the speed rising 10 per cent. 
above normal. During the trials the engine and dynamo 
carried a total load of 650 kW (60 kW overload) without any 
signs of overstrain. 


The Cattley Accumulator. 


An interesting storage cell has been brought to our notice 
by the Cattley Accumulator Co., Ltd., of Llandaff; it is of 
the lead type, with a pasted positive plate of annular shape 
surrounding a cylindrical negative electrode, in a celluloid 
container provided with an “ unspillable”’ vent, the whole 
weighing 4 Ib. The special feature is the negative, which has 
no grid, and is a porous mass made by a patented process; the 
cylindrical form is designed for miners’ lamps, but it can_ be 
made flat for plates or in strip form for wireless batteries. 
It is claimed that the negative is not affected by sulphating, 
even when the cell is left discharged, and that it possesses 
great capacity, maintaining a miners’ oad alight for twice 
the duration achieved with the cells usually employed; and 
that short-circuiting also has no permanent effect. The cell 
is stated to have a capacity of 19-20 Ah at 0.9 A discharge, and 
16-18 Ah at 2 A. ; 

A test made by the National Physical Laboratory shows that 
discharging at 0.9 A, down to 1.8 V, a capacity of 18.9 Ah was 
obtained : a cell which we havehad under observation for 
some time, after standing discharged for a month, was charged 
and gave a similar result. The cell retains its voltage over long 
periods, although discharged, and appears to be capable of 
withstanding the effects of ill-usage and neglect. The density 
of the electrolyte recommended by the makers is higher than 
usual, attaining 1.300 at the end of charge. 


Institution Notes. 


Institution of Public Lighting Engineers. 


The annual conference will be held at Brighton on Septem- 
ber 12th to 15th next, when a full programme will inclu e the 
presentation and discussion of a number of papers and a variety 
of social events. The business proceedings provide, inter alia, 
for the president’s address, by Mr. Alex. C. Cramb, M.I.E.E., 
engineer and manager, Croydon, a joint descriptive paper of 
the British Engineering Standards Association’s ‘‘ Standard 
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Specification for Street Lighting,’ by Capt. L. B. W. Jolley, 
MA, M.I.E.E., research engineer, and Mr. J. M. Waldron, 
G.E.C. research laboratories, Wembley, and Mr. Robert 
Watson, engineer and manager, Gas Department, Doncaster, 
and a paper descriptive of the public street lighting of 
Brighton, by Mr. J. Christie, M.I.E.E., engineer and manager, 
Brighton. An exhibition of public lighting appliances will be 
open daily during the conference. 


An Empire Mining Congress. 


On Saturday last the s.s. Alaunia left Southampton pening 
a large party of delegates to the second Empire Mining an 
Metallurgical Congress, which is being held in Canada; it 
will open on August 22nd in Montreal, and will last until 
September 28th. During that period, says the‘ Financial 
News, two simultaneous tours in special trains will be made; 
one will visit the principal mining centres of Ontario, Quebec, 
and Western Canada, while the other will travel through 
Ontario with the first, but will then take a separate course to 
examine the mining areas of Quebec, Eastern Canada, and 
Newfoundland. Technical sessions are to be held at Montreal, 
Toronto, Winnipeg, Sydney, Vancouver, and Edmonton. 

The convening body for this congress is the Canadian In- 
stitute of Mining and Metallurgy, and the 10 institu- 
tions composing the congress include the Institute of 
Metals, the Institution of Mining Engineers, the Institution 
of Mining and Metallurgy, the Iron and Steel Institute, the 
Institution of Petroleum Technologists, the Chemical, Metal- 
lurgical and Mining Society of South Africa, the South. 
African Institution of Engineers, the Australian Institute of 
Mining and Metallurgy, the Mining and Geological Institute 
of India, and the Canadian Institute of Mining and 
Metallurgy. 


Our Personal Column. 


Electrical men are invited to enable us to keep readers of 
the ** Electrical Review” posted concerning their movements. 


Mr. A. E. AnpErson, of Amble, has been appointed manager 
of the Walton (Surrey) electricity undertaking, which the 
District Council is to take over on October Ist. 

Mr. E. J. Eprince retires under the age limit on Septem- 
ber 350th from the post of superintending engineer of the 
Post Office Engineering Department, South-Western District, 
Major W. M. Batcuetor has been appointed to succeed 


im. 

Mr. F. H. Wuysat, who is leaving Greenock to take up his 
new duties as city electrical engineer of Belfast, was the guest 
of honour at a complimentary dinner arranged recently by 
electrical engineers in the West of Scotland. Mr. E. T. Goslin, 
general manager, Clyde Valley Electrical Power Co., occupied 
the chair, and he was supported by Messrs. W. OC. Bexon, 
general manager, Ayrshire Electricity Board; W. L. Winning, 
chairman, Scottish Centre, I.E.E.; W. Blair Smith, burgh 
electrical engineer, Paisley ; D. McDougall, chief assistant engi- 
neer, Greenock Electricity Department; G. H. Rowbottom, 
sales manager, Clyde Valley Electrical Power Co.; A. E 
McColl, representing the Central Electricity Board; J. A 
Robertson, consulting engineer, Manchester (formerly burgh 
electrical engineer of Greenock); D. Macarthur, Metropolitan- 
Vickers Electrical Co., Ltd.; P. N. Rand and W. Sutcliffe, 
English Electric Co., Ltd.; R. Kellan, General Electric Co., 
Ltd.; A. D. McKinnon, British Thomson-Houston Co., Ltd. : 
and H. W. Bewsher, Babcock & Wilcox, Ltd. Mr. Whysall 
was presented with a gold cigarette case, and the speeches 
which followed showed the great esteem and affection in which 
he is held by his colleagues. Another ceremony took place at 
the Electricity Works in Dellingburn Street, Greenock, when 
Mr. D. McDougall, chief assistant engineer, conveyed good 
wishes for his future success, and presented Mr. Whysall with 
a handsome canteen of cutlery from the employés of the De- 
partment. A further tribute was paid by the local electrical 
contractors at the close of a business meeting. 

Mr. J. N. Corrina has been appointed chief mechanical and 
electrical engineer to the Bolsover Colliery Co., Ltd. For the 
past seven or eight years Mr. Copping has been chief engineer 
to the Fife Coal.Co., Ltd., whose plant was described in the 
ExecrricaL Review of September 4th, 1925. Mr. Copping is 
president of the East of Scotland branch of the Association of 
Mining Electrical Engineers. 

Mr. JAMES MAKIN, who has been electrical engineer to the 
Hereford City Corporation since 1922, has been appointed 
chief engineer and general manager of the Altrincham 
(Cheshire) Electric Supply Company, at a salary of £1,200 per 
annum, and will take up his new duties shortly. 


Obituary.—Councitior W. B. Linpsay.—Councillor William 
Bruce Lindsay, who has died suddenly, was for eight years 
convener of the Edinburgh Corporation Electricity Committee. 
He was associated with the construction of the Portobello 
power station. 

Mr. J. Mittigan.—The death has occurred at Bournemouth, 
on August 9th, of Mr. John Milligan, who was for many 
years a director of Mather & Platt, Ltd. He was 88 years 
of age, and joined the staff of Mather & Platt at the age of 
18 years. 
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Financial Section. 


New Companies, Returns of Share Capital, Debenture Changes, Reports of Electrical Companies, 
Dividend Results, Transactions in Stocks and Shares. 


New Companies 


Registered. 


Sloan’s Accessories, Ltd.—Registered pn 4th, in 
aap ig at Capital, £10,000 in £1 shares. Objects: To carry 
the businesses of manufacturers of and wholesale or retail 
inloon in fittings, accessories, and electrical or gas appliances, 
engineers, &c. The minimum cash subscription is £5,000. 
The first directors are:—J. R. Rust, 72, Hamilton Place, Aber- 
deen, granite merchant; J. Graham, 39, Albyn Place, Aber- 
deen, motor hirer; G. Donald, 245, Queen’s Road, Aberdeen, 
spirit merchant; P. Sloan, 38, Mearns Road, Clarkston, Glas- 
gow, merchant. Registered office: 1, East Crabstone Street, 
Aberdeen. 


Armstrong-Whitworth Sales Corporation, Ltd.—Regis- 
tered as a private company on August 6th, with a nominal 
capital of £100 in £1 shares. The obiects are to manage, 
direct and conduct the sale or marketing of any products, 
materials and things manufactured, produced or belonging 
to others: to carry on the business of hydraulic, electrical and 
general engineers, &c. The first directors are : cand, Taylor, 
Doonside, Cobham, Surrey; J. P. Davison, Charnwood, Court 
Lane, Dulwich, §.E.21, naval architect; J. Hawson, 25, Thirl- 
mere Road, Muswell Hill, N.10, C.A. (all directors of Sir 
W. G. Armstrong, Whitworth & Co., Ltd.). Registered office : 
Elswick Works, Newcastle-on-Tyne. 


Engineering Services, Ltd.—Private company. Regis- 
tered August 6th. Capital, £100 in £1 shares. Objects : To 
carry on the business of mechanical and electrical engineers, 
&e. The subscribers (each with one share) are:—Mrs. A. 
Hooper, Mazingarbe, Broad Oaks Road, Solihull; H. Howells, 
Plermont, Gresham Road, Hall Green, secretary. The first 
directors are H. Hooper and H. Howells. Secretary: H. 
Howells. Registered office: 14, Cherry Street, Birmingham. 


Century Lamps (London), Ltd.—Private company. 
Registered August 6th. Capital, £500 in £1 shares. Objects: 
To carry on the business of electricians, manufacturers, and 
sellers: of, agents for and dealers in all kinds of electric lamps, 
electric heating and cooking apparatus, electric signal devices, 
wireless apparatus, &c., to acquire the business carried on at 
3, Great Winchester Street, E.C., as the Century Electric 
Lamp Co. The subscribers (each with one share) are :— 
A. S. Weston, Gaisford House, Gaisford Street, N.W.5, dentist ; 
W. G. C. Pleass, 41, Gaisford Street, Kentish Town, N.W.5, 
traveller. The first directors are not named. Secretary : A. 
Messik, 124, Minories, E.1. Registered office: 3, Great Win- 
chester Street, E.C.2. 


London Switch-Plate Co., Ltd.—Private company. Regis- 
tered August 6th. Capital, "£600 in £1 shares. Objects: To 
carry on the business of electricians, electrical engineers, 
mechanical engineers, &c The directors are:—G. H. Pizer, 
1, Barnstaple Mansions, Rosebery Avenue, E.C.1; Mrs. Mary 
A. Bancroft, 40a, Hyde Park Gate, S.W.7.. Registered office : 
15, Perey Street, Tottenham Court Road, W.1. 


Edward Norman, Registered 
August 8th. Capital, £1 000 i in pi shares. Objects : To carry 
on the business of electrical, mechanical. hydraulic and pneu- 
matic engineers, &c. ‘The subscribers (each with one share) 
are :—E. J. H. Norman and F. H. Hedgeland, 23, Budge Row, 
E.C.4, fo, The first directors are not named. Secre- 
tary: F. G. Hedgeland. 


Sigma Electrical Manufacturing Co., Ltd.—Private com- 
pany. Registered August 10th. Capital, £2,500 in £1 shares. 
Objects: To carry on the business of tube drawers and manu- 
facturers of all kinds of tubes and malleable fittings for all 
purposes, manufacturers of and dealers in re kinds of electrical 
and gas fittings, &c. The directors are:—G. W. Sparrow and 

Kelley, 3, Newhall Street, Birmingham ; W. Preece and 
W. Newey, addresses not stated. Solicitors: Howard Cant 
and Cheatle, 33, Newhall Street, Birmingham. 


W. T. Canning & Co., Ltd.—Private company. Regis- 
tered August 11th. Capital, £2,000 in £1 shares. Objects: To 
acquire the business of builders, decorators, electricians, con- 
tractors, electrical, mechanical and general engineers, wireless 
instruments, animated, mechanical and electrical display 
specialists, and general agents, now carried on by S. T. Hurley 
and W. Canning, at 47, Goldhawk Road, W.12, and 1a, Shep- 
herd’s Bush Road, W.6. The first directors are:—S. T. 


Hurley (permanent chairman), Briar Lodge, Askew Road, 
Shepherd’s Bush, W.12; W. Canning, 40, Hatfield Road, Bed. 
ford Park, W.12. Solicitors : Hargrave, ‘Son and Barrett, a, 
John Street, Bedford Row, W.C.1. Registered office: 47, 
Goldhawk Road, Shepherd’s ‘Bush, W.12. 


Eltron (London), Ltd.—Private company. Registered 
August 10th. Capital, £1,000 in £1 shares (750 “A” and 250 
‘“B”’). Objects: To carry on the business of merchants, 
manufacturers, brokers, importers and exporters of immersion 
heaters and other domestic and industrial heating appliances, 
electrical appliances of all kinds, and merchandise of every 
description, and to adopt an agreement with Theodor Herman 
Stiebel. The directors are:—H. E. Poole, 25, Basing Hill, 
N.W.11, paper and hardware merchant; T. H. Stiebel, 36, 
Reichenberger Strasse, Berlin, manufacturer of electrical 
apparatus; H. H. Williams, 28, Northampton Park, N.1, hard- 
ware merchant. T. H. Stiebel and H. E. Poole are permanent. 
Solicitors: Beaumont, Son & Rigden, 33, Chancery Lane, 
W.C.2. Registered office: 89, Blackfriars Road, S.E.1 


Official Returns of 
Electrical Companies. 


Cambridge Electric Supoly Co., Ltd.—Satisfaction in full 
on June 28th, 1927, of mortgage dated December 12th, 1906, 
and transfer dated January 30th, 1919, securing all moneys 
due or to become due. 


English Electric Co., Ltd.—Deed of further security dated 
July 2ist, 1927 (supplemental to trust deed dated September 
15th, 1919, securing an issue of 5} per cent. sinking fund 
first mortgage debentures, for £1,000,000), charged on certain 
lands formerly part of Grange Farm, Calverley, Yorkshire. 
Trustees : Debenture Corporation, Ltd., Worcester House, 


“ee 


Electrical Finance and Securities Co., Ltd.—Trust deed 
dated July 29th, 1927, to secure £100,000 debenture stock, 
charged on the company’s undertaking and property, present 
and future, including uncalled capital. Trustees: Second 
Consolidated Trust, L-td., Dashwood House, 69, Old Broad 
Street, E.C. 


Houghtons Electrical Engineering Co., Ltd.—F. Bo cn 
of Gilbert House, Princeton Street, Bedford Row, W.C.1 
ceased to act as receiver on July 20th, 1927. 


Minehead Electric Supply Co., Ltd.—Satisfaction in full 
on April 30th, 1927, of aertanee debenture dated October 
12th, 1922, securing "£4,500 


Hammersley Brothers, Ltd. —R. W. Beken, of 213, Hoe 
Street, E.17, was appointed receiver and manager on August 
2nd, 1927, under powers contained in debentures dated March 
Sth ‘and July 13th, 1926, and March 2nd, 1927. 


Parsons & Hodges, .Ltd.—Satisfaction in full on July 
20th, 1927, of mortgage dated January 16th, 1927, securing 
£1,400. Mortgage dated July 22nd, 1927, to secure £2,110 10s., 
charge xd on freehold land and a dwelling house thereon, No. 
63, The Parade, Leamington, and workshops in_ reer. 
Holders: Trustees of the Leamington, Warwick and South 
Warwickshire Permanent Benefit Building Society, 23a, 
Regent Street, Leamington Spa. 


Lancashire Electric Light and Power Co., Ltd.—Trust 
deed dated July 2st, 1927, to secure £1,000,000 5 per cent. 
redeemable debenture stock, charged on the company’s under- 
taking and property, present and future, including uncalled 
capital. Trustees :—Sir Bernard E. Greenwell, Bt., 2, Finch 
Lane, E.C., and C. F. Campbell, 9, King William Street, E.C. 


Cumberland Waste Heat Owners Co., Ltd.—Debenture 
dated July 8th, 1927, to secure £2,000, charged on the com- 
pany’s undertaking and property, present and future, includ- 
ing uncalled capital. Holders: Midland Bank, Ltd. 

Omega Lampworks, Ltd.—Satisfaction to the extent of 
£1,000 on October 27th, 1926, of debentures dated February 
4th, 1925, securing £1,500. (Notice filed August 2nd, 1927.) 


Magneto Repair Depét and Motor Works (Christchurch), 
Ltd.—C. R. Blissett, of Waterloo Chambers, Fir Vale Road, 
Bournemouth, ceased to act as receiver on July 25th, 1927. 
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Aveust 19, 1927. 


City Notes. 


Richardsons, Westgarth & Co., Ltd. 


Mr. §. T. Coulson, the chairman, speaking at the annual 
meeting held at Hartlepool, on August 9th, said that during 
the past year their output had been the lowest on record, 
and they were not surprised that a loss was incurred. 
They had a strong cash position, a well-filled order book, and 
had good grounds for anticipating large orders. Therefore 
they recommended a dividend of 6 per cent. for the year 
ended December, 1926, on the ordinary shares. Experts stated 
that their new design of Diesel oil engines was a distinct 
advance on any existing type. The speaker went on to refer 
to another important side of their business—electrical land 
equipment. Having experienced a period of acute depression 
in shipbuilding, it was, some years ago, thought well not 
to confine operations to the building of marine engines. 
Accordingly, through the foresight of both the late Lord 
Furness and the late Sir Thomas Richardson, the Hartlepool 
Works were enlarged to enable them to build turbines and con- 
densing plants for power stations. In these an important 
business had been developed and a high reputation earned. 
Since 1904 they had built steam turbines for some of the 
largest municipal corporations and public bodies, varying in 
size up to 25,000 kW. Among other orders now on the books, 
they were building large turbine plants for the London Power 
Co., Ltd., and the Brighton Corporation. An important part 
of a land plant was the electric generator. In the past they 
had not manufactured generators, a disability which had often 
prevented them from obtaining important orders. To design 
a new generator would entail a long experimental period, 
involving heavy cost; therefore, they had now entered into 
an agreement with their old friends, Messrs. Brown, Boveri 
and Co., the Swiss manufacturers of electrical plant, whose 
reputation for efiiciency and excellence of mechanical design 
was world-wide. This agreement gave them the exclusive 
right to manufacture in this country steam turbines and 
electric generators, according to Brown, Boveri patents. In the 
past their business from abroad for this class of work had been 
small, but as a result of this agreement they anticipated 
large orders for the British Dominions and the Colonies, in 
addition to the home trade. They therefore regarded this 
agreement as a development of the highest importance. 
During the past year they had been making successful efforts 
to regain their business in ‘‘ Nesdrum ”’ water-tube boilers, 
de-aerating and evaporating plants, generative accumulators, 
&c., and there was every prospect of increased sales in this 
department. 


Enfield Cable Works, Ltd. 


The annual meeting was held on August 12th. Lord 
Verulam, who presided, in presenting the report and accounts 
(vide our last issue, p. 275), said that in spite of a reduction 
of about £14,000 in the profit the company had earned 31 
per cent. on the ordinary capital after providing for depre- 
ciation, directors’ fees and preference dividend. The lower 
profit was solely due to the reduction in the turnover as a 
result of the coal dispute. The company had escaped the 
more serious effects which were at one time considered in- 
evitable. Almost the whole of the increase of £52,000 in 
the balance sheet item ‘land, buildings, plant, &c.,”” was 
accounted for by the installation of up-to-date plant for the 
much-discussed ‘‘ super-tension ’’ cable. They were satisfied 
with the progress made by their subsidiary, the Australian 
Cable Works, which was securing a fair share of the Austra- 
lian business. The rolling mill plant was working very well, 
and turning out rods to customers’ satisfaction. The company 
could confidently look forward to securing a share in any 
future prosperity experienced by the cable industry propor- 
tionate to that which it had enjoyed in the past. The report 
and accounts were adopted. 


Puebla Tramway, Light and Power Co. 


The accounts for 1926, as quoted in the Financial Times, 
show that there was a net profit in Mexico of $1,464,684 Mex., 
as compared with $1,363,155 Mex. for 1925. At 24.5 per peso, 
this is equivalent to £149,520, against £139,155. After meeting 
all expenses, including loss on exchange, providing for con- 
tingencies, meeting interest and sinking funds on the prior 
lien and first mortgage bonds and the 8 per cent. service 
notes, £19,314 remains to be carried to the balance sheet. 
It is statel that the outstanding question of State taxes 
has been settled on terms considered favourable to the com- 
pany. ‘‘In August last the assets of the urban tramway 
system were, with the consent of the trustees for the bond- 
holders and the approval of the holders of over two-thirds 
of the first mortgage bonds, transferred to the Puebla State 
Government on terms which the directors consider satisfactory. 
The value of the assets transferred is small compared with the 
amount of depreciation provided to date, and consequently 
no adjustment has been made in cost of properties, &c.”’ 


German Companies, 


Allgemeine Elektricitdts Gesellschaft.—The board has decided 
to increase the company’s share capital by 30,000,000 marks. 
At present the capital consists of 120,000,000 marks in ordinary 
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shares, 17,500,000 in “A’”’ preference shares, and 18,750,000 
marks in “‘B”’ preference shares. The present shareholders 
are to be offered the new capital at the price of 140 per cent. 
The directors, commenting upon the prosperity of the business, 
state that the orders in hand are 60 per cent. above those for 
last year. 

The Rhenish-Westphalian Electric Power Corporation.—An 
issue of $15,000,000 of 6 per cent. gold bonds was made on 
behalf of this company in New York last week, and was 
heavily over-subscribed. The bonds were offered at 95} per 
cent. Over $4,000,000 of the issue was reserved for distribu- 
tion to other countries, including Holland and Sweden. 


Rees Roturbo Manufacturing Co., Ltd. 


The report for the fifteen months ended December 31st last 
records a debit balance of £20,410, after writing off obsolete 
plant and bad debts, as compared with £8,436 for the previous 
twelve months, making the total debit £30,768. The works 
and office staffs have been reorganised. Mr. W. B. Briggs has 
been appointed chairman, and Major C. A. Mander has joimed 
the board. Mr. Rees, while remaining on the board, has 
resigned the position of managing director, which has been 
taken over by Mr. E. S. W. Moore. 


International Light and Power Co. 

The directors of this (Canadian) company announce that 
arrangements have been made to sell the company’s interest 
in the Cia. Luz y Fuerza de Parana and the Parana Tramways 
Co. for £380,000. It is proposed that a sum of £25,000 shall 
be paid to J. G. White & Co. as compensation for services 
rendered, loss of contracts, &c. 


Stock Exchange Notices. 


The undermentioned have been ordered to be officially 
quoted :— 


British Electric Traction.—£132,626 deferred ordinary stock. 

West Midlands Joint Electricity Authority —£2,000,000 five 

per cent. stock, 1948-1968, and partly-paid scrip. , 
Wellman Smith Owen Engineering Corporation. 


The accounts for the year ended December 31st last show 
a loss of £9,135 after providing £3,152 for taxation. The 
deficit for 1925 was £8,847. 


Westminster Electric Supply Corporation, Ltd. 


An interim dividend of 8d. per share has been declared on 
the ordinary capital. 


Tyneside Electrical Development Co., Ltd. 


Interim dividend of 3 per cent. (less tax) on £1 preferred 
— shares in respect of the half-year ended July 3lst, 
927. 

Torquay Tramways Co., Ltd. 

An interim dividend of 4 per cent., free of tax, has been 

declared on the ordinary shares, as in 1926. 


Stocks and Shares. 


Monpbay EVENING. 

Stock Exchange business is directed more into the 
markets for industrial stocks and shares than into any 
of the others. Investment securities keep firm in price, 
but so far as the purely gilt-edged securities go, public interest 
is at its usual holiday ebb, and, although quotations remain 
steady, there is, as the Stock Exchange says, more tone than 
trade. In the industrial sections, however, activity prevails, 
and it is that kind of animation which brings rises in its 
train. A number of the newer scrip stocks are better, County 
of London Electric 5 per cent., for example, being up to 13 
premium, while the new Lancashire Electric 5 per cent. 
debenture has risen to 1} premium. Electricity supply shares 
are almost without movement. Further improvements have 
occurred amongst foreign traction and lighting issues. 

Underground Electric Income Bonds have risen to 103 bid, 
on the assumption that when the interest payment of £3 
net is deducted from the price on September Ist next, this 
will give the bonds a cheap appearance at 100 ex dividend. 
While the Stock Exchange takes it for rranted that the 
directors’ scheme will be duly passed at the meeting next 
week, the opponents of the proposals are by no means satis- 
fied, though it seems hardlv likely that their objections will 
carry particular weight. There is some idea, however, that 
the board, in their ovvious anxietv to meet any reasonable 
criticism, may alter the option price of the shares attached 
to the bonds from the present proposed 2is., down to 20s. 
The original scheme provided, it will be recalled, that the 
bonds should be convertible into shares at 22s. The directors 
at the last meeting reduced this to a guinea, and they are 
now being urged to lower it to a pound. The company’s £1 
shares strengthened to 19s. Other electric railway stocks are 
quiet, and the market for the steam varieties maintains a 
sagging disposition. 
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London’s Transport. 

The Government has received a scheme, from a sub-com- 
mittee of the Traffic Advisory Committee, with reference to 
co-ordination of London’s transport service for passengers. 
There is nothing very novel in the plan, which suggests 
unified control for tramways, omnibuses, and tubes: pooling 
of receipts, and the working of separate entities as such, 
but under joint management. The proposals run upon much 
the same lines as those which now prevail in the case of the 
Underground Electric Railways of London, but are wider 
in their scope and in their application. It seems likely that 
intelligent anticipation of these recommendations was respon- 
sible for the recent inquiries that lifted the prices of a few 
tramway issues. No further changes have taken place in 
the London group, but there is a quiet demand for stocks and 
shares of this description. 


Manhattan Electric. 


New York’s financial vagaries have proved a source of mild 
disturbance in London, although business between the Stock 
Exchanges of Throgmorton Street and Wall Street is now 
on a scale that is negligible as compared with pre-war _con- 
ditions. New York speculators have been busy with Man- 
hattan Electrics—shares practically unknown on this side, 
but which rose nearly 80 points during the past few months. 
For some reason, the Wall Street Stock Exchange Committee 
ordered an investigation into the stock, and the immediate 
result was a violent slump in the price, which dropped 60 
in one day last week. A firm of Stock Exchange members 
failed—a very unusual happening in Wall Street—and intense 
excitement has revolved around Manhattan Electrics every 


day. 
Barcelona Traction Record. 


None of the dollar stocks known to London is affected to 
any noticeable extent. Brazilian Tractions are 2 points better 
at 173, though the preferred eased off to 143. Barcelona 
Tractions reached their record high price of 67. Report 
expects an early increase in the dividend. Amongst other 
“foreign” issues, Mexican Light and Power preferred is 
2 higher at 68}. Anglo-Argentine second preference have 
strengthened to 34. Perak River 7 per cent. participating 
debenture is better at 95}. Kalgoorlie Electric 6 per cent. 
income debenture stock has gained 3 points at 724. Of the 
American-Canadian utilities, Shawinigan Water common is a 
little lower at 814. The International Light and Power Com- 
pany has sold its Panama interests for £350,000 in cash: the 
company’s 5 per cent. first mortgage debentures are quoted 
at 774. 


Electricity Supply. 


London electricity supply shares are steady. Westminster 
Electrics have recovered the interim dividend of 8d. per 
share, less tax, taken off the price last week. London Power 
5 per cent. debenture stock is quoted at 97. The company has 
issued an interesting statement of the programme of work 
which it now has in hand, and which will take several years 
to complete. Notting Hill preference are $ higher. Of the 
provincial shares, Bournemouth and Poole at 58s. are better 
on the week. The Tyneside Electrical Development Company 
has declared an interim dividend of 3 per cent., actual, on 
its preferred ordinary shares. The deferred dividend comes 
at the end of the year. 


Telephones and Cables. 


London electricity supply shares are steady. Westminster 
most of the rise. Canadian Marconis have been a better 
market, touching 6s. 73d. before a slight reaction occurred. 
Marconis rose to 19s. 44d., to revert to 18s. 9d.: the market 
in the shares seems to experience a difficulty in getting beyond 
19s. United River Plates are better at 10. Chili Telephones, 
now ex dividend, show a small net fall at 78. The only change 
in the cable group is a drop of 10s. in Great Northerns, the 
recent sharp rise tempting holders to sell. 


Strength in Equipment Shares. 


Manufacturing issues are generally *ood. Advances have 
occurred in British Aluminium, British Insulated, Cromptons 
and Henleys. Some people have been comparing Siemens, 
which stand at 25s. 6d., with General Electrics, at 5s. higher. 
On both shares the dividend, last paid, was 7} per cent. 
Siemens give a return of nearly 1 per cent. higher, at current 
prices, than General Electrics, which yield a trifle under 
5 per cent. on the money. It is thought, however, that the 
G.E.C. will increase its dividend for the current year, while 
anticipation is not so confident as to the likelihood of an 
advance in the Siemens dividend. At the meeting of the 
Enfield Cable Works Company, the chairman spoke cheerily 
of the prospects, and nobody grumbled at the repetition of 
my 20 per cent., although the com- 

8 profits showed a falling-off in consequence of 
stoppage, strike, in 1926." 
ron and steel shares are moving upwards. The rub 
market is also better, and business rubber 
revived to a moderate extent. Compared with the prices of 
a month ago, a number of rubber shares show material gains. 
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Share List of Electrical Companies, 


Home ELEOTRICITY COMPANIES, 
Dividend, Price 
Non, Aug. 15 


1925, 1926, 1927. 

Bournemouth and Poole 1 Ww 58/-xd +1/- 416 7 

Brompton Ordinary ... 88 512 0 

Charing Cross Ordinary 8} 25/6xd — 56 910 
do. do. 44 Pref. 1 44 4h 17/6xd +384. 5 210 

Chelsea... ... ~«~w=we it = 

City of London oe on 1 15 10 28/3 - 419 1 
do. do. 6% Pref, ... 1 6 6 26 6 — 568 

Clyde Valley in 1 8 8 0/6 — 650 

County of London 1 16 — 600 
do. do. 6% Pref... 1 6 6 22/6 _ 568 

Edmundson’s Ordinary... 1 8 10 33/9 - 518 8 

do. 1% Pref. 1 6 7 24/6 - 514 8 

Elec. Supply Corporation ... 1 10 82/- 6 60 

Kensington Ordinary 1 — 5 910 

Lancs. Light and Power 1 m — 515 6 

London Electric  ... 84 24/- 516 8 
do. do. 6% Pref. ... 5 6 6 is — 56 710 

Metropolitan ... one 1 ll 6 29/6xd — 441 

do. 43% Pref. 1 44 44 17/- = 686 
Midland Counties .. 1 21/6 - 6117 
Newcastle-on-Tyne Ordinary 1 7 6 22/- - 41011 

do. 5% Pref. 1 6 6 17/6 - 514 8 
do. 7% Pref. 1 7 7 25/- _ 612 0 

Notting Hill 6% Pref. ES 10 6 6 108 +h 515 8 

North Met. Elec. 6% Pref. ... 1 6 6 22/- 691 

St. James’ and Pall Mall ... 5 17 8 25/6 _ 6 910 

South London... 84 25/- 612 0 

South Metropolitan Pref, ... 1 7 1 ;t 680 

Urban Ordinary 7 7 25/- 612 0 

Westminster Ordinary 1 15 82 25/6xd +6d, 6 910 

Whitehall Elec. Invst. 74% Pref... 1 78 — 7210 

Yorkshire Elec, 8 8 80/- 6 68 

Home RalIxs, 

Central London Ord. Assented ... Stock 4 4 7 - 612 8 

5 8 544 610 9 

Underground Electric 19/- +6d. 111 5 
do, do. Income ... Bonds 6 6 103 +2 °6 16 6 

TELEGRAPHS AND TELEPHONES. 

Anglo-Am. Tel. Pref. oso «. Stock 6 6 108 616 6 

Automatic Telephone one ove 1 8 10 46/8 - 466 

Chili Telephone 5 6 xd 818 8 

Eastern Extension ... oe 0 0 18 —- 

Eastern Tel. Ord. ... Stock 10 10 1784 619 1 

Globe Tel. and T. Ord, _.... 10 10 184 6765 
do. do. 6 6 ll 5681 

Great Northern Tel, ose - 10 2 2 81 —4 6910 

Indo-European 84 10 444 —- 

Marconi... ove ose 1 Nil Nil 18/9 

Marconi-Marine .. .. .. 1 82 6/3 — 618 4 

Oriental Telephone Ord, -... 1 52/6 494 

United R. Plate Tel, ove 5 8 8 10 +7 400 

Western Telegraph ... 10 10 10 173 *5 14 8 

HOME AND FOREIGN Trams, 4&0, 

Anglo-Arg. Trams First Pref. ... 5 84 
do. do. 2ndPref. .. 5 6 6 84 8il 6 
do. do. 5% Deb. ... Stock 6 5 724 6171 

British Electric Traction Ord. ... ,, 8 8 1194 — 614 0 
do. do. 6% Pref. ... ” 6 8 1204 _— 6 12 10 

Brazil Traction ove 100 5 6 173 +2 «#68984 

Brit. Columbia Elec. Rly. Poe, ... Stock 65 5 894 ae 6ll 9 
do. do. Preferred ... 62 62 1294 4 416 8 
do. do. Deferred ... ,, 8 8 161 +1 #419 6 
do. do. Deb. a 4a 4 804 657 

London & Sub. Trac. 5% Pref, 1 Nil Nil 8/3 - Nil 

London United Tram. Deb, Stock 4 4 584 — 719 6 

Mexico Trams, 5% Bonds... .. — 5 74 —4 615 2 

Mexican LightCommon ... ... 100 Nil Nil 894 +2 Nil 
do. Pref. 100 Nil Nil 684 +2 Nil 
do. ist Bonds... .. — 6 6 7 — «7100 

Yorkshire (West Riding) .. 1 6 — 

MANUFACTURING COMPANIES, 

Babcock & Wilcox ... 

British Elec. Transformer Pre!,... 1 Nil 18/8 _ 718 6 

British Insulated Ord. .. 70/- +1/8 459 

BrushOrd. ...  . 26/8 — 719 4 

ees oe 1 Nil 

Edison-Swan ... ... 4/- 10 0 

do. 5% Deb. Stock 6 5 88 5618 8 

ectric Construction ¢ — 600 

Johnson & Phillips ... .. .. 1 17) 19 49/9 — 65628 

.. .. . 1 6 — 5698 

ensOrd... .. — 1 % 86 — 51117 
ph Construction .. .. 12 10 10 m7 — 465 
* Dividends paid free of Income Tax, 
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Electrical Imports of Sweden. | 
25. 1926. Inc. or dec. E 
ield, sre following figures, showing the values of the imports 1925 1s : 
D.C, of allied goods into Sweden in 1926, are 
16 17 taken from the recently-published official trade returns. hous. hous. ous. 
12 0 For purposes of comparison the figures for 1925 are given and Insulating tubes, steel armourca— a 
oa notes of increases or decreases are made. Total (all from Germany) ... 21 ui -w wa 
12 0 1925. 1926. Inc. or dec. Insulating tubes, other kinds— : 
19 1 Kroner. Kroner. Kroner. Total ... ff - 290) 257 - 8 ‘ 
6 8 Thous. Thous. Thous. Germany 289 253 — 6 
: ; Accumulators and parts thereof—unmounted cells— Carbon, not specially mentioned, manufactured 
68 Total ... ys. Be % 64 + 38 for electrical purposes, weighing 3 kilos or 
18 8 Germany 2% 62 + 36 more— 
14 8 Total ... 1,186 809 —377 
0 Accumulator plates— Germany 762 454 —308 
Germany 1,270 1,551 +281 Carbon brushes 
710 Total ... 50 74 + 
Great Britain... ... 5 G 12 17 
US.A. 22 60 +18 ermany + 
8 6 Great Britain ... 30 42 
Cells and batteries, wholly or partly mounted— Carbon: Other kinds 
14 8 Total ... 545 833 +288 Total ... 4265 399 97 
515 8 292 480 +188 187 15 €2 
Great Britain ... 106 139 + 33 Starti 
5 910 94 166 + 72 Starting, regulating, and reduction resistances, 
512 0 controls, and other electric regulators... 
3 80 Boards for electrical instruments and apparatus, fitted— Total ... es S's 276 3826 + 50 
512 0 Total ... Son wi 135 100 — 35 Germany a : as 177 243 + 66 
18 0 
9 10 Special apparatus for electrical purposes : Bases for incandescent lampe— 
7 210 Rontgen ray apparatus— Total ... eee cee 68 53 - 15 
56 8 165 164 - 1 Germany 6 
Germany 125 1236 Netherlands... 42 42 
512 8 USA. ... ai ga 54 19 4 -b Stators, rotors, current collectors, magnet coils, 
510 2 Wireless telegraph and telephone apparatus— éc., = not more than 50 —" 341 
5 8 6 Total .. ... 4,458 4,691 +233 4 
516 6 Great Britain... |... 602 614 + 12 
312 345 + 33 Current interrupters and reversers, oil brake 
= switches, hand-operated— 
516 6 Other special apparatus for electrical purposes— Total ... ty ts 43 52 + 9 
Great Britain... ...  ... 352 665 +813 Total 847 837 10 
Switzerland ... 46 56 + Germany 719 693 — % 
581 233 1% 37 Safety appliances, not 
8 9 10 Galvanic cells— Total ... pe . 663 545 —1%4 
Total... .. ... 1,886 2516 +680 
618 4 Denmark 656 1,096 +440 Electric stoves for use— 
“9 4 Germany 1,084 1,267 +183 Total 154 173 +19 
4 0 0 enmark 8 4 - 4 
Generators, motors, &c., weighing not 
*5 14 8 than Germany 88 119 + 31 
Total... 1,953 1,800 —153 Electricity meters— 
Denmark 157 110 — 47 Total ... 1,187 809 —378 
ail 6 Germany, 1,226 1,119 —107 Germany = 1,116 721 —395 
6 17 11 Great Britain... 81 72 50 - 2 
614 0 U.S.A. 334 $23 - 11 
6 12 10 er electrical measuring instruments— 
89 4 Ditto, than 500 but Total ... 412 564 +152 
511 9 less than 8,000 kilos— US.A ia He ae 45 47 + 3 
416 8 Total 394 3828 66 Germany 279 425 +146 
Nil Great Britain... ...  ... 46 D Total... 735 690 — 45 
615 2 Ditto, weighing more than 3,000 kilos— Germany oh ete ee 681 685 — 46 
enmar: Electric lighting fittings of brass, coated, 
1 Germany se 15 67 + varnished and lacquered— 
Transformers, 100 to 500 we Total... 98 + 8 
Total ... 41 29 Germany 73 67 - 6 
458 29 27 - 2 Cables and cords with of lead or other 
U.S.A. 5 - 6 metal; maximum diameter 25 mm.— 
712 4 Rha over 3.000 kg.— Total ... ove eee 537 498 — 39 
474 Denmark 73 43 — 30 
596 Total ... 29 44 + 15 Germany 460 443 
Switzerland ... ... 11 1 - 1 Ditto, of greater diameter— 
6 00 653 799 
600 Metal-filament lamps— Denmark 170 34-136 
Total ... 2,928 2,734 —194 Germany 475 751 +276 
418 4 Ditto, not specified— 
Netherlands ... .. ... 1,419 1,166 -258 Total... 646 635 
528 Germany Re 479 370 
518 H Lamp sockets, with and without switches— si. as a 39 54 
343 299 44 USA. 44 49 
466 Germany 321 — 42 (£1 = about 17 kr.) 
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An Electrical Calculating Chart. 


A short-cut diagrammatic device for solving power problems for 
d.c., single- and three-phase a.c. 


By D. HORACE JONES MORRISTON. 


HE accompanying nomogram will enable one to solve 
problems of power in a very short time, and the 
following examples will make the method quite clear :— 


Example No. 1—For a 3-ph., a.c., 440-V circuit, 8 p.f. 
and .9 efficiency, h.p. =A.V.X1.73Xp.f. X Eff. /746. 
=95 x 4401.73 x .8X .9/746=69.7 h.p. 

Lay a straight edge across points 95 on the 3-ph. amperes 

line, and on 440 on the 3-ph. volts line; then mark the 

intersection with line No. 1. Through this point and 
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volts line. Through the intersection on line No. 1 and 
8 on the efficiency line mark the intersection on_ line 
No. 2. Through this point and point 1 on the power factor 
line read off the answer on h.p. line. 

Example No. 3.—For a single-phase a.c., 440-V circuit .9 p.f. 
and .9 efficiency ; 

h.p.=440 X30 .9 x .9/176=14.33 h.p. 

The above instructions will enable one to follow out the 

method, taking care to use the proper lines. 
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Electrical Calculating Chart for D.C., Single- and Three-Phase A.C. Circuits. 


.9 on efficiency line, mark the intersection on line No. 2. 
Through this point and .8 on power factor line read off the 
answer ‘on the h.p. line, and simultaneously read off the 
kilowatts. 
Example No. 2.—For a d.c. 220-V circuit, .8 efficiency; 
h.p. = 220 25 .8/746=5.9 h.p. 


Lay the straight edge on point 25 on the single-phase and 
d.c. amperes line and point 220 on the single-phase and d.c. 


The reverse calculations will be found to be quite simple 
to solve, using No. 2 line first instead of line No. 1. | One 
example will suffice, taking a 3-phase 440-V circuit with @ 
8 p.f. and .9 efficiency ; then 50 h.p.=A X440X1.73X .8 x .9/746; 
amperes=68. Lay the straight edge through 50 on h.p. line 
and .8 on p.f. line. Through the intersection with line No. 2 
and .9 on efficiency line, mark the intersection with line No. 1. 
Through 440 on the 3-ph., volts line and this latter mark read 
off the answer in amperes on the 3-ph. amperes line. 
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Auto-Reclosing Switchgear. 


The Motor-operated Truck Type manufactured by Messrs. Ferguson, Pailin, Ltd. 


HE electrification of outlying districts is often rendered 
possible only by the exercise of the strictest economy 
of capital outlay and in operating cost, unattended 

sub-stations being consequently frequently built in villages 
and small towns. Under such conditions an interruption 


open, leaving the contactor controlling the motor, and the 
driving disks make one complete revolution, passing through 
the “‘engage’’ position of the operating mechanism, i.e., 
the circuit breaker being closed, the right-hand cam then 
allows the contactor to switch off the motor, and simul- 

taneously the left-hand cam allows the 


brake to function. The auxiliary switch 
is closed when the circuit breaker is 
open, but opens before the circuit 
breaker closes; its function is to ensure 
that the motor mechanism cannot be 
started when the circuit breaker is 
already closed, and the timed control 
switch eliminates any possibility of the 
breaker pumping.”’ 

The auto-reclosing attachment is a 
self-contained device designed to auto- 
matically reclose an electrically-operated 
oil-immersed circuit breaker after it has 
tripped, due to fault or other conditions, 
the number of closing operations being 
adjustable between one and six; there 
is a definite time interval between each 
two operations, adjustable between 0.5 
and 3 minutes. If, after a predeter- 
mined number of closing operations, the 
breaker once more trips, it will be locked 
out by a special catch and cannot be re- 
closed until this catch has been released, 
either by hand, or by a small remotely- 
operated solenoid. 


Outdoor Sub-stations. 
Following on the erection of extension 
equipment at the main Brimsdown out- 
door sub-station of the North Metro- 
politan Electric Power Co.’s system,* 


Messrs. Ferguson, Pailin, Ltd., have in- 
stalled 33-kV outdoor sub-stations at 


Fig. 1.—Front View of the 4-panel Truck-type Switchboard. Cuffley, Hertford, Buntingford, and 


of the supply of energy, due*to the automatic functioning of 
a circuit breaker, may cause loss of revenue and annoyance 
to consumers, because the restoration of the service is 
delayed until an attendant is able to visit the sub-station and 
reclose the breaker. 

In order to simplify the problem by minimising the need 
for human intervention, Messrs. Ferguson, Pailin, Ltd., have 
developed a robust automatic reclosing device in conjunction 
With motor-operated mechanism. The motor-operated type 
was adopted because in small outlying sub-stations a d.c. 
supply is not generally available, and the Company has 
recently shipped some of its well-known interlocked draw-out 
truck-type switchboards embodying this device to two im- 
portant Power Boards in New Zealand. 


Auto-reclosing Gear. 


One of the switchboards shown in fig. 1 comprises four 
panels, the incoming feeder being non-automatic, whilst the 
remaining outgoing feeders are each furnished with auto- 
matic reclosing features; socket screens automatically shield 
the live portions on withdrawal of the truck, and the pro- 
tective features comprise double-pole inverse time-limit over- 
load and instantaneous leakage relays. 

The motor closing mechanism consists essentially of four 
elements—the motor, power reduction gearing, operating-link 
mechanism, and timed control device. The shaft of the 
single-phase induction-repulsion type 0.25-h.p. motor carries 
a pinion, meshing with a spur wheel keyed to a worm shaft 
through a ball type thrust bearing; a driving disk on each 
side of the gear box is bolted to the worm wheel and coupled 
by links to the fixed-handle portion of the standard manual- 
operating mechanism which houses the trip releases. The 
fixed-handle portion having been first raised to the ‘* engage ”’ 
position, as shown in fig. 2, a downward motion closes the 
breaker. One complete revolution only being required for 
operation, the motor must start and stop with the operating 
pin in each driving disk coming to rest in the same place 
for each operation, which is accomplished by a spring-loaded 
brake acting as soon as the motor is automatically cut off. 
The motor circuit is energised from the station lighting 
transformer and, on closing the control circuit, the motor 
starts (having sufficient starting torque to overcome the 
mitial brake pressure) and the driving disks, to each of 
which a cam is fixed, rotate; the left-hand (brake) cam 
actuates a roller which immediately relieves the tension of 
two springs, thus releasing the brake pressure. The right- 
hand (contact timing) cam then closes a contactor (which 
1s in parallel with the timed control switch) and also an 
auxiliary switch operated from the circuit breaker. The 
timed control switch and the breaker auxiliary switch now 


Royston, to the specification of the chief 


Fig. 2.—Interiors of Auto-Reclose and Motor Mechanisms. 


engineer, Capt. J. M. Donaldson, M.C., M.I.E.E. The 
Cuffley sub-station is fed from Brimsdown and connected by 
a 0.1-sq.in. feeder to the existing 33-kV radial feeder to 
Hitchin, at Potter's Bar, thus forming a ring system through 
Barnet back to Brimsdown. A second 0.1-sq. in. radial feeder 
commencing at Cuffley feeds in turn Hertford, Buntingford, 
and Royston, where the feeder is extended to embrace the 
Shepreth and Sawston outdoor sub-stations of the Bedford- 
shire, Cambridgeshire and Huntingdonshire Electricity Com- 
pany, the switchgear for which has also been manufactured 
by Messrs. Ferguson, Pailin, Ltd. 


*See Exec. Rev., October Ist, 1926, p. 527. 
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The Factories and Workshops Report. 


Some of the Observations of H.M. Inspectors during 1926. 


(Concluded from page 280.) 


Dangerous Trades. 


Electric Accumulators.—The number of places to which the 
Regulations apply tends to increase, particularly in connection 
with garages, but the inspectors report satisfactory compliance 
on the whole, great improvements having been effected in 
certain instances :— 

Mr. Shaxby (South Essex).—This industry continues to 
expand, fortunately in this district it is in the hands of 
reputable firms which exhibit willingness to fulful all legal 
requirements and, in fact, to introduce any further improve- 
ments that can be suggested to them. The advent of the 
Regulations has stimulated them to overhaul their arrange- 
ments, particularly with regard to application of exhaust 
draught to the various lead processes. It has caused the 
expenditure of many hundreds of pounds on ventilating 
apparatus. ‘ 

Pir. Verney (South London).—A model installation of ex- 
haust draught, laid down in a small works at great cost in 
relation to the capital employed in the business, is on the 
verge of completion. 

In one important works where there was an unexpected 
increase in the number of cases of plumbism, it was found 
that steps had been taken to increase production and improve 
the quality of output without giving corresponding attention 
to the measures necessary to secure health, particularly with 
regard to the removal of fumes. The matter was taken up 
with the firm and steps were immediately taken to bring the 
ventilating installation up to the previous high standard. 

As in most lead industries, the chief danger arises from 
dust, and the application of vacuum cleaners is worthy of 
note :— 

Mr. Barnett (S. Division).—The provision of efficient suc- 
tion cleaning apparatus at one works has conduced to a 
much higher standard of cleanliness and freedom from dust 
on the work benches than hitherto prevailed, and the firm 
regards it as infinitely superior to the older method of damp- 
ing down. Since its inauguration the general conditions 
have materially improved, and the absence of dust in inter- 
stices and corners already indicates the efficiency of this 
system. 

Lead Poisoning.—The decline in the reported cases noted 
in 1925 is continuing. Some of this diminution was un- 
doubtedly due to the adverse conditions of trade, although 
electric accumulator works, from which 21 fewer cases (total 
52, no fatalities) of lead poisoning have been reported, do not 
appear to have been so seriously affected. It is to be hoped, 
therefore, that the greater protection afforded by the Code of 
Regulations, which came into force in March, 1925, may, at 
any rate to some extent, be responsible for this fall in the 
number of cases. ‘There is reason to believe that the overtime 
which had been worked occasionally in the manufacture of 
electric accumulators contributed to the incidence of lead 
poisoning in this industry. Overtime is to be discouraged, for 
each additional hour worked means an increase in the inevit- 
able daily dose of Jead dust or other harmful material. There 
is, however, room for further improvement in the observance 
of the Regulations affecting this industry, not so much in 
the mechanical arrangements for exhaust ventilation (though 
these are by no means perfect in all cases) but in attention to 
the details of the Regulations which concern cleanliness of 
floors and benches. f 

Mercury.—In the repair of electrical meters, two cases of 
mercurial poisoning, with one fatality, occurred. Examination 
of some 20 workers in this industry, while not revealing any 
evidence of mercurial poisoning, demonstrated the possibility 
of its occurring unless strict attention to cleanliness is ob- 
served. The hands of the workers, though apparently free 
from mercury, when examined by a hand lens showed minute 
globules of the metal in the creases of the skin and around the 
nails. Minute globules of metal were also to be seen in the 
clothing round the neck, so that the importance of wearing 
overalls extending to and fastening at the neck is demonstrated. 

Dermatitis.—In a large municipal tramway works there 
occurred 16 cases among 132 workers (12 per cent.), the 
majority amgng those connected with the preparation and 
painting of the tramcars, and 15 of them, out of 68 employed 
(21 per cent.) were affected. With one exception, Dr. Henry 
found that all those affected had come into contact with 
American steam distilled wood turpentine.” 

Electric Ironing.—Inquiry was made into the condi- 
tion of the hands of women employed ironing transfers on to 
stockings. Electric irons were used, and on an average ap- 
proximately 750 stockings were dealt with per person per day. 
The process differs from ordinary ironing, as the iron is lifted 
at each operation, and in some cases a swinging motion is 
given to the iron. After one day’s work well-formed blisters 
occurred on the skin over the heads of the metacarpal bones, 
particularly that of the little finger. In six or seven weeks 


the blisters harden, and at the end of two years there is a 
horny condition of the skin in the palm of the hand, chiefly 
along the heads of the metacarpal bones and on the inner 
aspect of the hand below the little finger. There is some 
thickening of the skin over the proximal phalanx of the little 
finger, which appears to involve the flexor tendon, preventing 
the finger from being completely straightened out. The 
handles of the irons used are of wood, and in one instance 
indentations corresponding to the grip were seen. ‘The worker 
stated definitely that she had not produced these indentations 
artificially, but they had ‘‘ come naturally.’’ If this is so, it 
would appear to indicate considerable pressure and friction. 
A comparison of the hands of these workers with those cf 
others employed in ordinary ironing, although using heavier 
irons, showed that there was no material thickening of the 
skin of the hands of the latter, even after many years’ 
employment. 
Labour-Saving Appliances. 


In Chapter IIT Mr. W. F. Findlay states that throughout 
the country during the last few years there has been a con- 
siderable increase in the use of appliances for reducing labour. 
The increase, nevertheless, has not been quite so great as 
the evident utility of such appliances would have led one to 
expect; few entirely new kinds of labour-saving devices have 
been developed, but the designs of those in use have been 
improved and their application extended. 

Cranes.—A device in use at Manchester docks consists of a 
portable control for electric cranes. The crane driver, instead 
of standing on the crane platform, takes his place on the 
deck of the ship, and has a portable controller attached to his 
shoulders by means of straps, and to the crane by cable. 
From his moving positions on deck he can see into the hold 
and has also a clear view of the deck and shore. This device 
gives the crane driver complete control over his crane, and 
greatly increases its efficiency. 

Trucks.—Reports from different parts of the country refer 
to the growing use of self-propelled railless trucks. They 
generally get their power from electric accumulators, and 
are driven by a man who stands on a small platform either 
at the front or back of the truck. 

Charging Machines.—Recent developments in the iron and 
steel trades have done away with the necessity for much heavy 
labour. One of the most outstanding of these has been the 
installation of electrically-driven charging appliances at blast 
furnaces. In a plant of this kind at present under construc- 
tion an electric car travels in front of hoppers containing ore, 
coke and limestone, and receives from each the quantity of 
material required. The car then runs to the base of the fur- 
nace and drops its contents into a skip. The skip is drawn 
up an inclined plane to the top of the furnace, and on reach- 
ing there tips its contents over the bell. On the bell opening 
the material drops into the furnace. One man standing at 
the base of the furnace controls all the above operations. 
Very similar is a discharging machine which has a ram in- 
stead of a scoop, and is used for pushing coke out of hori- 
zontal retorts open at the back. : 

Floor Scrubber.—An appliance which aids cleanliness is 
an electric flocr scrubber, consisting of a motor-driven disk 
on a vertical spindle, the underside of the disk being studded 
with a number of stiff brushes which are fed with soap solu- 
tion from a tank above. The machine is mounted on castors 
and as it is connected to the power supply by a flexible cable, 
can be moved about a room like an ordinary domestic vacuum 
cleaner. The machine reported on was seen in a sugar con- 
fectionery works, and though it is well known that such works 
are difficult to keep clean, the floors of that particular factory 
were in a spotless condition. 


Lighting. 

The numerous references to this subject make it clear 
that a great deal of systematic attention has been 
given to adequate lighting, both natural and artificial, and 
that most manufacturers now realise that if output and g 
workmanship are to be maintained lighting must be adequate 
in amount and suitable for the particular work in hand. 

Mr. Werner (Midland Division) mentions that much good 
work has been done in Coventry, where occupiers and man- 
agers have experimented with two different systems :—(1) in- 
dividual lamps for each machine, (2) powerful lamps, suitably 
shaded, fixed high up. The latter system is, he states, gener- 
ally preferred in saw mills, aeroplane and motor engine shops, 
and in most large open shops, if there is not too much over- 
head mill gearing. Many managers, however, prefer 4 
separate lamp for each machine, and on this point Mr. Rogers 
(Coventry) continues :—The processes for which these indivi- 
dual lamps seem to be favoured include machine engraving, 
power press work, spoke heading and swaging, small electrica 
work (especially in connection with magneto, radio and tele- 
phone making) and watch jewel making. The use of ben 
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coverings, which are of such a colour and texture as to pre- 
yent reflection of bright ant into the eyes of the workers, 
has now become established in factories in which small elec- 
trical work is carried on, and the provision of shades of suit- 
able design and colour has become much more common. 

Mr. C. H. Taylor (Shrewsbury) mentions that in one works 
where safes are made, and in view of the fine work to be 
done on safe locks, a bench level illumination of 10 foot- 
candles is aimed at. Artificial ‘‘ daylight’’ is being more 
widely used in the colour-mixing rooms of some of the wor- 
sted spinning mills in Halifax and in a few cases is used 
at all times. Similar installations are described by the New- 
port and Wrexham inspectors for enabling the exact colours 
of samples and of materials in process of manufacture to be 
correctly gauged, a task difficult to accomplish with other 
means of artificial lighting. Some good instances are quoted 
to illustrate the evil effects of glare. 

Mr. Clark (Finsbury).—In several factories deeply shaded 
electric lamps have been adopted, so arranged as to provide 
a high standard of illumination on the work benches and a 
lower standard in the alleyways where the high standard is 


not necessary. ‘his has proved to be successful, but in one . 


factory the workers raised considerable objections at first 
on account of the gloomy aspect of the workroom, as com- 
pared with former conditions. These objections, however, 
appear to have gradually lessened with continual use. One 
large firm of printers stated that three results had been 
obtained from the change, viz. (1) better illumination on 
the work, (2) absence of glare, (3) economy in lighting cost. 

Mr. Turner (Reading).—In one printing works where 
there are a-considerable number of bag machines, the man- 
agement had several complaints from the men who were 
employed during the night shift that they suffered from 
head-ache and eye-strain. It is necessary to light these 
machines very well, and gasfilled electric lamps were used 
with ordinary conical shades, the lamps being approxi- 
mately at head height. The workers rigged up various 
paper shades to try and avoid the direct rays of the lamp, 
but without very much. success because, if efficient in this 
respect, parts of the machine were not properly lighted. 
Consequently special lamps were installed, having a small 
narrow cylinder of white reflecting material surrounding 
the bulb of the lamp, but some little distance from it. This 
cylinder is supported from the reflector by three pins, the 
em of which can be varied, moving the cylinder ver- 
tically. The cylinder is adjusted so that it comes between 
the worker’s eye and the filament. 

Miss Ewart (Leeds North).—In one factory the old type 
shallow shade had been extended by a 84-in. band of 
enamelled sheet metal. In another factory each machine 
was fitted with a 20-candle power needle light, general 
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lighting being effected by 75-100 watt lamps with ‘ Ben- 
jamin” shades. The manager stated that, as the needle 
lights were controlled by each worker, there had followed 
an increased efficiency in the work and the initial outlay 
had proved a definite economy. On the _lithographing 
machines in a printing works, the men suffered from re- 
flected glare from the yellow paper. As an experiment blue 
tinted lamps were substituted for the ordinary clear-glass 
type previously in use and the men stated they now had no 
feeling of eye strain. 


Mr. Phillips (Liverpool).—In a clothing factory, where 
about 400 persons are employed, a new system of lighting 
has been recently introduced; the general lighting is pro- 
vided by means of “Benjamin” electric lamps 

laced 11 ft. above the floor and spaced 9 ft. apart in a 
ongitudinal direction and 8 ft. in a transverse direction. 
In addition, each sewing machine is provided with a 6-c.p. 
electric lamp fixed at the head of the machine to direct the 
light on to the work in the machine; these small lights are 
contained in metal shades of green colour so that the source 
of light is outside the line of the workers’ vision. 


Mr. le Couteur (Divisional Inspector, North-Western Divi- 
sion).—An example of modern semi-direct lighting exists in 
@ weaving shed in Leigh. The lamps used are 500-watt gas- 
filled, each giving 1,000 c.p.; they are fixed at about 
12 ft. 6 in. from the floor. Above each lamp is a re- 
flector 2 ft. in diameter, and the whole is enclosed in an 
opaque (sic) glass globe; the lamp may be looked at directly 
without occasioning any sense of eye-strain. The shed has 
an area of some 57,000 square feet, and contains 750 looms; 
to light this 253 lamps are used, these being equally spaced 
throughout the shed. The result is a pleasant, singularly 
effective and absolutely shadowless illumination; the work 
consists almost wholly of coloured goods, and the manage- 
ment considers the expense of running this lighting system 
is justified ; its efficiency is very much enhanced by the fact 
that each loom has its own motor drive, the motor being 
adjacent to the loom, and in consequence there is no over- 
head transmission machinery whatever; in fact, conditions 
in this mill are, as a whole, very much above the average. 


Mr. Brown (Scotland) remarks that the lighting of foundries 
requires special consideration in view of the fact that the 
maximum illumination is required at the floor level, and, 
further, on account of the black floors, there is a maximum 
amount of light absorption and no reflection from other 
sources. Several occupiers have recognised this and he quotes 
the case of a large firm of rubber manufacturers which, by 
rearrangement of the lighting system in several departments, 
oe the output by amounts varying from 7 to 16 per 
cent. 


New Electrical Devices, Fittings, and Plant. 


Readers are invited to submit particulars of new or improved devices and apparatus for 
publication in this Section. 


A Heavy-Duty Fuse. 


We have received from the CastLe Fuse & ENGINEERING 
Co., Lrp., 33, Chester Street, Liverpool, a sample of its 
recent production, the ‘“Triumph ’’ fuse, fig. 1. It is a 60-A 
device with a bridge-fuse handle, and of unusual design. 


A | N 


Fig. 1.—Construction of “ Triumph” Fuse. 


Heavy pin-type plugs are screwed into metal pieces held loosely 
in the porcelain of the handle, the fuse eyelet terminals being 
clamped between the metal pieces and collars provided on the 
ire is taken round a projecting piece of 


pins. The fuse wire is 


the handle which enters a well-protected explosion chamber 
in the base. Four ducts run from this chamber to the ends 
of the base, two at each end, to take away the combustion 
gases. Pieces of copper gauze span the ends between the 
ducts, the ends of the gauze being turned into the ducts. 
Presumably this is to prevent the escape of the flame and to 
conduct the heat from the fuse compartment. Porcelain pro- 
tecting pieces are screwed to each end of the base to cover 
the ducts and gauze, suitable ventilation space being pro- 
vided. Suitable sockets in the base accommodate the plugs, 
and are held in position by means of screws inserted in 
convenient holes in the sides of the porcelain. Direct con- 
nection to the sockets is arranged for at the back. One 
socket is projected beyond the porcelain and drilled to take 
the conductor direct, a clamping screw being provided inter- 
nally from the front of the socket. The other socket pro- 
vides for external connection by means of an eye terminal. 
It is claimed that the contacts will carry continuously 240 A 
with a temperature rise of only 40 deg. F. Switchboard 
fixing is arranged for by means of two bolts in suitable holes 
through the porcelain. All the surfaces of the porcelain 
likely to be subjected to heat from the metal parts are well 
covered with asbestos. A stock sample 60-A ‘‘ Triumph ”’ 
fuse was recently tested with a short-circuit load of 3,000 kW 
at 300 V with various sizes of tinned-copper fuse wire. In 
every case the fuse “ cleared,’’ it is claimed, the short-circuit 
perfectly without damage to itself and with very slight 
emission of gases. 


An Exposed-Element Cooker. 


A recent introduction of Messrs. Exectrrican UTILITIEs, 
Lrp.. Tudor Works, Park Royal, London, N.W.10, is the 
2-kW ‘‘ Heetrod ’’ cooker, fig. 2. It is equipped with four 
500-W solid silicon-composition resistance elements, which, 
it is claimed, can be run at a bright red heat without danger 
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of deterioration or other faults developing. The rods them- 
selves look like black unglazed porcelain, and are clipped in 
strong pressure clips. The ends of the elements are specially 
treated to reduce the resistance at those parts, so that the 
ends remain comparatively cooi, whilst the centre runs at 
1,700 deg. F. ‘‘ Heetrod’’ elements have peculiar character- 
istics which render them particularly suitable, it is claimed, 
for use in ‘‘ exposed-element ’’ cooking utensils, inasmuch as 
the spilling of liquids or even the “ short-circuiting ’’ of two 


Fig. 2.—Two kW “ Heetrod ” Cooker. 


elements will have no deleterious effect on the resistance. 
Should, however, an element have to be renewed, say, in the 
case of mechanical breakage, and the like, it is a matter of 
three minutes’ work to take it out and replace it with a 
new one, no screwdrivers or other tools being wanted. The 
cooker is fitted with a 3-heat and “off ”’ position switch 
A 1-kW model of this cooker is also made, but is not provided 
with multiple-heat control. 


A Limit Control Switch. 


The extensive use of automatic control for the operation 
of skip hoists, transporters, and other classes of material 
handling plant has led the Datyte Etecrrican Co., Deco Engi- 
neering Works, West Row, North Kensington, London, W.10, 
to evolve a switch to meet the special requirements of such 
apparatus. It is designed particularly for use in starting, 
accelerating, slowing and stopping any tyne of plant where 
auto-contactors are employed. The switch is of simple anid 


Fig. 3.—S.P., Two-Way Control Switch, 


robust construction, with a positive quick make-and-break. 
It is supplied in one-way and change-over types, single-, 
double- and triple-pole, and can be fitted with shunt trip- 
delay action or other combinations to meet special require- 
ments. A variety of operating levers may be adopted for 
use with the universal hub provided, and a standard range 
of cable fittings are also listed by the company. Fig. 3 shows 
a single-pole two-way model with the cover removed. The 
movements are enclosed in a substantial cast-iron box fitted 
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with a dust- and weather-proof cover. The contact studs 
are of solid copper of ample cross section; they are spring 
controlled to assist the make and: break, and each pair igs 
mounted on a special moulded insulating bridge, fitted with 
a *‘tee’’ back support, which also carries ‘* easy-wire ’’ ter- 
minals of the spring-control plunger type. The moving con- 
tact is of the self-aligning roller type and is carried from a 
pivoted support on the main operating spindle and controlled 
by means of a strong, but particularly effective, simple 
mechanism of the compression-spring type. The external 
operating lever moves through 60 deg., but only 35 deg. are 
required for the actual operation, so that after the switch 
is moved in either direction it can traverse a further 12.5 
deg. A 3-in. conduit nipple is fitted as a standard to all 
switches, and watertight and armoured-cable glands and sealing 
boxes can be supplied if required. The apparatus is stan- 
dardised in four capacities up to 25 A and 650 V. An earthing 
screw is provided for each switch. 


A Colliery Winding Indicator. 


A somewhat novel type of colliery winding signal indicator 
has recently been designed and manufactured to the order of 
Sutton Manor Colliery, Lancashire, by Messrs. AvTomatic 
TELEPHONE MANUFACTURING Co., Lip., Strowger Works, Liver- 

1. The standard pattern of A.T.M. winding signal indicator 
is designed for use in surface-winding engine rooms and does 
not entail any special precautions against sparking or electrical 
ignition in gaseous atmospheres as is the case with under- 
ground equipment. At Sutton Manor an intermediate winding 
level below the surface rendered it necessary for a flame-proof 


Fig. 4.—Flame-Proof Winding Indicator. 


construction of the indicator. In its general principles the 
flame-proof apparatus follows the standard practice as applied 
to the surface type, but differs in the arrangement and \ 
position of the luminous panels, and the relay and switch 
mechanisms. Fig. 4 shows the device with one of the panel 
covers and the mechanism cover removed.. The panels are 
arranged as sectors, surrounding a central circular panel, webs 
at the back of the removable glazed dial serving to divide the 
body of the casing into light-tight compartments. The two 
circular centre panels indicate the origin of the signals “‘ Top 
and ‘‘ Bottom ”’ respectively, whilst the statutory signals, 
Raise,’ ‘‘ Stop,” ‘‘ Lower Steadily,’”’ ‘‘ MEN 3,” &c., are 
arranged clockwise in the surrounding. sectors, leaving five 
extra panels available for local signals at the disposal of the 
colliery manager. The switch mechanisms and relays are 
housed in the compartment below the dials, six lead-in cable 
glands serving for the necessary shaft cables. The operating 
pressure for the indicator is 12 V; 12-c.p. lamps are employe 
and fed directly from the colliery lighting mains through 4 
small static step-down transformer. A small 12-V accumulator 
supplies the relays, switch mechanism and bells. The dial 
fronts and cover of the relay compartment are secured by 
special bolts key to release them. A separate 
flame-proof cast-iron box fixed in a convenient position neat 
the winding-engine man houses three keys; one to reset the 
indicator, and the others for recording the last signal sent on 
either dial after cancellation. The ‘‘ MEN 3”’ signal remains 
displayed until the end of a wind and cancels only when the 
engine comes to rest, or may even prevail during the succeed- 
ing wind should the cautionary signal be repeated while 
winding is in progress. 
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Fabricated Electrical Machinery. 


A brief account of a manufacturing process which almost eliminates castings hitherto used in 
machine construction in favour of rolled steel, gas-flame cut, and readily fabri- 
cated by metallic are welding: resulting in greater freedom of design, 
quicker production, and stronger and superior final products. 


FUNDAMENTAL innovation has been introduced into 
the manufacturing methods of the General Electric 
Co. of America.* It has adopted a new and better 
process, the full application of which has yet to be realised, 
but it has already attained to surprising proportions. Briefly, 
most of the iron and steel castings formerly used in the 
construction of electrical apparatus are being superseded by 
rolled steel-mill products, fabricated to shape with the aid 
of the gas-flame cutting torch and metallic welding arc. 
The confidence placed. in the new process appears to have 
been convincingly evident to visitors to the company’s fac- 
tories. The designer has found new freedom, for he need 
no longer strive to fit his design to existing patterns, and 
he can regard new shapes and dimensions, in respect of time 
and cost, merely as new drawings. Large electrical machinery 
is usually ‘‘ custom-made,”’ i.e., its design has to be varied 
to comply with customers’ requirements, which frequently 
demand such alterations as to necessitate new patterns. By 
ithe G.E. Co.’s new process large stator frames are declared 
to have actually been made in less time than would have 
been necessary to produce the new patterns. Consequently 
overhead charges and shop space can be reduced: moreover, 
steel-mill material can be rolled to shape close to finished 
dimensions, thus reducing the amount of machining needed ; 
also, its more uniform characteristics imparted by successive 
hot working permit of it being more readily machined, and 
(weight for weight) it is stronger than castings. 


The furnaces in which the slabs are heated and “ soaked ”’ 
take 30-ft. lengths and 46-in. widths. The heaviest sections 
rolled seldom exceed 84 in. by 40 in.; frames as small as 114 
in. inside diameter have been rolled from 1}-in. by 13-in. 
material. Armature spiders of large low-speed steel-mil! direct- 
current motors and small high-speed motors are also fabri- 
cated by much the same methods. A stator frame 40 ft. in 
diameter and 6 ft. high for a waterwheel-driven generator 
contains 2,000 ft. of weld. 

Fabrication of bases by the arc-welding of standard struc- 
tural shapes saves time and expense, and circular bases for 
vertical machines are usually formed by welding top and 
bottom rings to a deep steel-plate hoop; bearing pedestals 
as large as those required for a 4,000-kW machine have been 
fabricated from plates. In fact, whenever a standard struc- 
tural shape of the required size or character is not available, 
it can be fabricated with little trouble from plates or slabs. 
Not only is it possible to build units of creat capacity without 
castings, but also without the aid of proportionately large 
machine tools. Fabrication begins with the flame cutting 
of plates and slabs from 3/16 to 8 in. thick, fair and smooth 
to a limit of 1/32in. over or under. Semi-automatic 
machines hold the torches and impart longitudinal, lateral, 
or circular motions, or combinations of them, and a com- 


paratively recent improvement is the use of illuminating gas _ 


instead of the much more expensive acetylene or hydrogen 
commonly used as the fuel gas with the cutting oxygen; 
().5-in. plates are cut at the rate of 15 in. per minute; 1-in. 


Fig. 1.—Automatic Gas-flame Cutting Machine. 


The production of castings requires the maintenance of 
pattern shops, pattern storage, core shops and ovens, and 
foundries, together with space and equipment for preparing 
castings for the machine shop. Casting losses are inevitable 
and indeterminate; defects may not be noted until much 
labour and many machine- tool hours have been spent upon 
them; gross weight is greatly in excess of finished weight 
because of the requirements of the moulder’s art in respect 
of draft, risers, gates, and pattern rapping. 

Not alone for its mechanical features has the designer 
resorted to fabricated construction. The same density of 
field flux can be produced with less exciting copper when 
the magnetic paths are through rolled steel instead of castings. 
The characteristic sections, the lighter forms, and the sim- 
Plicity with which openings can be provided without weaken- 
ing a structure make for greater freedom of ventilation, and 
hence make possible more output from a given displacement, 
or equal output from a more compact design. In cases of 
ifternal loads resulting from frequent and rapid acceleration 
and from dynamic braking being of considerable magnitude 
(i.e., motors for elevators, mine hoists, reversing mills, &c.) 
fabricated construction throughout results in smaller revolving 
weights and smaller diameters; this reduction of flywheel effect 
enables the motor, within its limit of heating, to carry heavier 
load, or operate on a faster cycle. 

Magnet frames are now made by hot rolling steel slabs to 
the desired radius; frames that need not be split are rolled 
rom one piece and the ends welded together; split frames 
are rolled in semi-circles, and feet slabs are welded to the 
frame, while pre-machined round bosses cut from billets are 
welded on to split frames to hold the halves together. 


*From the General Electric Review, July, 1927. 


Fig. 2.—Automatic Arc-welder for Large Stator Frames. 


plates at 104in.; 2in. plates at 7}in. The edges are not 
burned down by ‘the cutting process, and the cut surfaces are 
comparable with those made by a fine sharp saw in hard 
wood. Figs. 1 and 2, reproduced from the American Mac hinist, 
illustrate the machines employed. 

Parts thus cut match perfectly for welding, exposed edges 
require only painting, and machining is confined to those 
parts requiring machine fits. Unlike machine cutting, the 
plate does not have to be clamped down, and much time 
is thus saved in addition to that credited to the rapid cutting 
of the flame, as compared with any form of tool. The welding 
is done largely by machines which automatically feed the 
electrode from a reel to the are and form the weld at a 
faster rate than can be attained by hand; hand welding is 
done around fittings and on short seams in general. 

The manufacturing process outlined evidently heralds a new 
era in machine construction. The cost of welded frames is 
said to be cheaper than that of cast frames, and the general 
average weight reduction claimed is about one- third, the 
effect of which on shipping and installation facilities in the 
case of large-capacity machines is apparent. Three 50,000- 
kVA, 3-phase, 50-cycle, 13,200-volt, 600-r.p.m. synchronous 
condensers are now nearing completion for the Southern Cali- 
fornia Edison Co. These machines, which have been fabri- 
cated in the manner described, are said to be the largest 
of their kind ever built, and they will be used to regulate 
the voltage of a 220, 000-volt transmission line. 

Plant fabrication, in conjunction with advances in the 
technique of electric welding,+ is evidently an outstanding 
development of economic importance. 


+See Welding Aided by Hydrogen,’’ Etecrrican 
Review, January 7th, 1927. 
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Coal Purchase. 


The Buying and Selling of Industrial Fuel on a Calorific-Value Basis. 


By A. H. TISSINGTON (Fine Cotton Spinners’ and Doublers’ Association, Ltd.). 


Abstract of an article published in the Fuel Economy Review. 


E have for a long time recognised the importance of 
buying our fuel on calorific lines, but it was not until 
the year 1923 that we could prevail upon any firm 

to sell it to us on this basis. Since that year we have been 
steadily making progress, and we now claim to have passed 
out of the experimental stage. : 

Some collieries which last year were averse to selling their 
fuel on a calorific standard have this year indicated their 
willingness to do so, as a result, perhaps, of the prominence 
that was given to this method of buying and selling in 
the evidence contained in the Report of the Royal Com- 
mission on the Coal Industry, 1925. 

If collieries are willine to sell on a calorific standard, surely 
buyers ought not to be backward in taking advantage of 
the improved method for buying. In a great many cases 
buyers will not go to the trouble of sampling in a scientific 
manner the fuel they receive, in order to buy it on calorific 
lines. To do so, however, is not only in the interest of the 
buyer, but also of the seller, for to the latter it offers great 
encouragement to supply fuel rather better than the agreed 
standard, thus obtaining a slightly higher price for it in the 
form of a bonus, as prescribed in a special contract which is 
drawn up. Another great advantage that we have gained in 
purchasing fuel in this scientific way is that more mutual 
confidence has been engendered between the seller and buyer 
than previously existed. : 

In times past a colliery or merchant had an idea that we 
were trying to get a financial advantage by suggesting the 
buying of coal in this way, but all that has now passed 
away. It is perhaps right to state that all our analytical 
work is carried out entirely by an independent firm. 

We invite the collieries to analyse the fuel for themselves 
and to compare the results with ours, but in quite a number 
of cases the sellers are willing to accept our figures as a 
standard. 

In the matter of buying and selling coal on a calorific value 
basis, the fixing of a fair standard is one that is mutually 
arranged between the buyer and the seller, and is not done 
in any arbitrary way by ourselves, but is, and should be, 
a subject of mutual understanding. : . 

Our practice when trying a new fuel is to burn it, say, 
for a month, and. during that time to take samples from each 
delivery. These samples are thrown into an air-tight gal- 
yanised-iron box, and at the end of each week the box is 
emptied and samples drawn in accordance with instructions 
contained in the contract. The sampling is continued for a 
month, when we ascertain if there is any wide disparity 
between one week’s result and another. If there is none, 
we suggest that the average of the four results should be the 
standard. Sometimes we find that the seller also has analysed 
the fuel, and that in a great measure his results coincide 
with ours. We have never yet failed to come to a -mutually 
satisfactory agreement. If a mutual agreement could not 
be arrived at after a short time, we should revert to the old 
method of buying, though up to now we have not had occasion 
to do this. 7 

The greatest objection that has been levelled by critics 
against the scheme of buying on calorific lines is the matter 
of sampling. It is argued that samples can be drawn in 
any way to make any result. In this we agree, but if samples 
are taken in the way we prescribe in the contract, the results 
generally average fairly near to the standard. The conditions 
agreed for 1926 were :—Moisture content, 4.0 per cent.; ash 
content, 8.5 per cent.; and calorific value, 13,000 B.th.u. The 
actual deliveries for the first four months of the year varied 
from 2.15 per cent. to 6.84 ver cent. for moisture content, 
from 4.7 per cent. to 10.10 per cent. for ash content, and 
from 12,900 to 13,500 B.th.u. for calorific value. ; 

No penalties or bonuses were involved during the period 
mentioned. 

Our general experience has been that there might be a 
small sum to be paid by way of bonus to the supplier one 
month, and occasionally a small sum is exacted by way of 
penalty during another month; but, on the average the figures 
in most cases prove to have averaged themselves satisfactorily 
to both parties. 

Naturally, as we get an advantage when the fuel improves 
upon the standard, we welcome the payment of a bonus, as 
we get correspondingly good results in our consumption. We 
are also strongly of the opinion that the knowledge of the 
fact that our fuel is tested ensures special attention being 


given by the supplier to all our consignments, and accordingly 
the standard of the fuel we receive is now incomparably 
superior to that which we had before the calorific question 
entered into our contract negotiations. 

This fact is one of the most important features and one 
of the strongest arguments in favour of purchasing on a 
scientific basis. 

In 1925 the quality of a Lancashire dry slack fell away 
from the mutually agreed standard immediately the contract 
operated, and, with one or two exceptions, when a bonus was 
paid, penalties were exacted almost every month. Had this 
contract not operated on calorific lines, we should herdly have 
had any redress when the poor quality of the fuel was dis- 
covered, and the case under notice serves to illustrate that 
we only paid for the value we actually obtained. A few 
instances recorded are sufficient to demonstrate that the fuels 
showing a consistently good record are those which a buyer 
would naturally seek in the market, and test at other mills 
where the analyses were not so favourable. It will, of course, 
be appreciated that there’ are occasions when a slack with 
@ medium calorific value will give better results on certain 
types of furnaces than fuel of a higher calorific value. This, 
of course, is brought about by varying local conditions, but, 
generally speaking, the higher the calorific value and the 
lower the moisture and ash content, the better is the fuei 
for our purpose.‘ For the current year we have forty-six 
contracts on calorific lines, out of about sixty-six contracts 
in all. The twenty contracts not on a calorific-value basis 
are, IN many cases, comparatively small ones, though in due 
course we are hopeful that the whole of our contracts will 
be placed on what we believe to be the only proper basis 
for dealing with coal supplies. 

Colliery owners sometimes argue that they are not anxious 
to sell on calorific-value lines because the coal varies so much, 
that it is not a manufactured article, that the quality fluc- 
tuates in the various seams they raise, and, therefore, they 
have no control over it. In so arguing they put the strongest 
case into the buyer's hands for purchasing coal on the lines 
suggested. Why should a buyer pay a stipulated price for 
fuel that varies in quality ? If a seller delivers something 
above the standard arranged and contracted for. surely he 
is entitled to extra payment. On the other hand, if his quality 
falls below what he contracts for, the buyer can hardly be 
expected to pay the same price—yet this is what is happening 
day after day. 

With regard to the argument that it is impossible for a 
contract to be performed satisfactorily on a calorific-value 
basis, our experience, so far, has been that it is not only 
possible, but highly satisfactory, and that it is a method that 
can be still further developed to the great advantage and 
help of all large buyers and sellers of coal, and we are looking 
forward to the time when this method will be as extensively 
taken advantage of in this country as it is now in America. 


Wood Preservation. 


Preservatives against decay are injected into wooden poles 
with an apparatus like a hypodermic needle on a large scale 
by a recently patented German process. Rows of holes are 
made all around the pole in the zone liable to rotting, and 
appropriate chemicals in paste form are forced into them 
through tubes. The preservatives then spread along the grain 
of the wood, the area around each injection overlapping those 
around its neighbours and forming a complete protective 
sheath. The inventor claims several advantages for his pro- 
cess. Inasmuch as the apparatus is compact and easily 
portable, poles can be treated where they are to be set, instedd 
of having to be assembled at permanently located treating 
tanks and then.shipped out again. One or two men can 
do all the work, instead of the larger gangs now needed. 
Untreated posts already erected can be treated without pulling 
them up and resetting them. A saving in material is also 
claimed. The creosoting processes now used treat either the 
whole pole, or at least the whole underground part of it, to 
the same depth. This is said to be unnecessary, because the 
maximum decay takes place at the ground level and for a 
couple of feet below it, the butt of the pole usually rotting 
little more than the top. By the new process it is 
possible to give the rapidly decaying zone a heavy dose of 
the preservative, and then give the rest of the pole a lighter 
treatment.—Science Service. 
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Reviews. 


Electric Wiring Diagrams for Motor Vehicles. By Mor- 
TIMER A. Copp. 8rd Edition. Pp. iv+241; 241 diagrams. 
London: E. & F. N. Spon, Ltd. Price, 4s. 6d. net. 


This work is a collection of diagrams of lighting and ignition 
circuits used on the leading je of British, European and 
American cars. In some cases theoretical diagrams are also 
given, enabling the various circuits to be. readily traced. It 
would be a great advantage if all systems were similarly 
treated, as many of them are distinctly difficult to follow, 
unless one is well acquainted with the switch connections. 
The wiring, however, is very clearly shown and the colours 
of the coverings are indicated. The k should be invaluable 
at garages and motor schools for ready reference, also for 
anyone studying the different systems. e index covers the 
types of cars and the systems referred to. 


Abridged Wiring Regulations (May, 1927). Pp. 72. 
London: The Electrical Contractors’ Association (Incorp.). 
Price 1s. 6d. 

This follows so closely on the heels of the very similar 
publication of the A.S.E.E., which we reviewed last week, 
that comparisons, however “ odious’’ to either, are almost 
inevitable. The E.C.A. booklet, according to its sub-title, con- 
sists of ‘‘ extracts selected . . . from the Ninth Edition of the 
LE.E. Regulations . . . together with explanatory notes by 
the Association,’’ and is intended “‘ for the use of wiring con- 
tractors ’’ and their wiremen. Apart from its notes, it aims 
at nothing more than an abridgement of the official code by 
a simple process of selection from the regulations ‘‘ which 
more directly concern the business of installation wiring ”’; 
and no attempt is made to condense or simplify the original 
phrasing of the selected clauses. 

That is a pity. An abridgement attained by skilful sum- 
mary or paraphrase could have been made not only shorter and 
clearer, but of definite value, if only as an example to the 
framers of the next edition of the I.E.E. Regulations, whereas 
a mere verbatim reprinting of what must necessarily be a 
large proportion of the full code is no more than any user of 
it could contrive for himself in half an hour with the aid of 
a blue pencil. A single example of “ editing ’’ as against the 
“ scissors-and-paste ’’ method will illustrate the point. The 
AS.E.E. Guide—which does make some slight attempt to 
provide alternative wording—is able to condense into one short 
paragraph (5) the three definitions of “ pressure’’ (8-10) 
which the E.C.A. Abridgement reprints in full. 

Within the modest limits it has set itself, the E.C.A. 
has produced a useful handbook. An excellent feature 
is the use of varying types, their own annotations 
being easily distinguished by large italics. (It is curious that 
the medium type used for the definitions on the first two pages 
is not used elsewhere, as it well might have been, for clauses 
of no more importance.) Another good feature is that the 
heading of every omitted clause is given in its numerical 
order, facilitating reference when necessary to the I.E.E. book. 
A comparatively large selection of the I.E.E. tables is given, 
but one or two of them might well have been omitted in 
favour of an index. P 

The regulations and sub-sections omitted are those dealing 
with private plants and those concerning principally manu- 
facturers and supply engineers; and the selection is, naturall 
enough, very similar to that made by the A.S.E.E.—thoug 
there are some curious discrepancies, which space will not 
allow us to analyse. Regulations (67-69) and (94), for instance, 
which we alluded to in our review of the A.S.E.E. Guide, are 
treated in the Abridgement on entirely different and somewhat 
better lines; and of the 33 definitions between (11) and (43) 
the two compilers only agree on 8, and disagree on 17 others 
which between them they include. Quot homines, tot 
sententie. Probably a third selector would differ from both; 
which may be taken as a tribute to—or a reflection on—the 
original I.E.E. compilation. 

The E.C.A. explanatory notes—there are, regrettably, no 
diagrams—are, of course, the most interesting feature of the 
handbook; and where they occur they are very full—indeed, 
In some cases, almost too full. The notes to the various sec- 
tions quoted from (68) occupy about two pages, mostly tending 
to repetition of themselves and the text; and they are largely 
made superfluous by the useful table on p. 6, which sum- 
marises the preceding wording. Moreover, some of this is 
again repeated in the long but otherwise admirable note to 
(95). There is another very long note under (96, 97), some 
of which is rather obvious in the light of the text, and the 
rest of which might easily have been condensed. 

The chief value of such handbooks as these of the E.O.A. 
and the A.S.E.E. lies in their original matter—diagrams and 
notes—intended to clear up ambiguities in the Regulations 
and to illustrate possible applications of them. But notes that 
are too long, are framed in sentences of over 120 words—see 
note to (112)—and, incidentally, refer to clauses not quoted in 
the abridgement, are liable to be quite as confusing as the 
text they set out to elucidate. 

Despite these minor blemishes, almost to be expected in a 
first and experimental edition, the E.C.A. Abridgement will 
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be found by those for whom it is intended a definite improve- 
ment on the official publication. It is welcome, too, as empha- 
sising the demand of the practical man for a short and simple 
code of wiring rules. If the Wiring Rules Committee can 
only be persuaded to give ear to it, we may perhaps be given 
in the Tenth Edition something so clear and concise and com- 
— to the purpose, that future issues of the E.C.A. hand- 
b k will have to change the adjective in the title from 
abridged to ‘‘ amplified ”’ ! H.R.T. 


Correspondence. 


Correspondents should forward their communications as early 
as possible. No letter can be published unless we have the 
writer’s name and address in our possession. 


“The Employees’ Guide.”’ 


We have read with considerable interest and appreciation 
the review of the above handbook by “ H.R.T.,’’ published 
in the EvecrricaL Revirw of August 12th, but we would point 
out that “The Employees’ Guide” was compiled from the 
employees’ point of view, which accounts for the inclusion of 
Clause C of I.E.E. Regulation 60. This clause is a matter 
for the employee on the job, but clauses B, D, and E are 
matters for the contractor or manufacturer, and for that 
reason were omitted. 

_ With regard to I.E.E. Regulation 67, clause J, this again 
is information for the man on the job, but clause G is 
entirely new matter, not in the Eighth Edition, and was 
thought useful to include in the extracts for ‘‘ The Guide.” 

We naturally omitted clauses H and L as they deal largely 
with construction or manufacturing. 

si .T.’s ” criticism regarding Regulation 87 is, we think, 
somewhat unfair and contradictory. He rather grudgingly 
admits that the multi-repetition of sub-clauses makes for 
clarity, but complains because this most important section 
occupies 15 pages of ‘‘ The Guide ”’; he also makes a vague 
suggestion of a ‘simple tabulation of the confusing book 
references of the I.E.E. original.’”” May we suggest that such 
criticism is destructive and not constructive, unless the sug- 
gestion is put into concrete form and the result is one that 
will likewise increase clarity to ‘‘ the practical user of it 
seeking simplicity.’’ Back references, to say the least, are 
irritating, which ‘‘ The Employees’ Guide ’’ has gone a long 
way to overcome. - 

We included Clause A of Regulation 94 in ‘‘ The Guide ”’ 
because it was considered to embrace sufficient general infor- 
mation, while the remaining clauses were excluded because 
they dealt mainly with constructional details or points more 
nearly concerning the contractor than the employee. 

The Reviewer’s remark that ‘‘ the remaining Regulations 
are printed almost in full’ is hardly correct, and is refuted 
by the fact that the remaining 35 pages of the I.E.E. Regula- 
tions have been reduced to 16} pages, being more than a 50 
per cent. decrease. 

H.R.T.’s statement that the diagram under (41) does 
not agree exactly with the text of the Regulation”’ is not 
correct. We certainly cannot agree that there is any dis- 
agreement between diagram (41) and the Regulation of that 
number. 

It is regretted that the term ‘‘ Fuseboard”’ has been used 
in Diagram 42a(a). It is obviously an error, but this hardly 
warrants the assertion that it has been used “ indis- 
criminately.”’ 

We welcome constructive criticism, and are deeply grateful 
to ‘‘H.R.T.” for the careful criticism he has given ‘* The 
Employees’ Guide.”” We can assure him that any of the 
improvements or alterations he has suggested which can be 
made use of will he embodied in the next edition. 

If the letters of appreciation and repeat orders we have 
received may be taken as an indication, ‘‘ The Employees’ 
Guide ’’ will serve a useful purpose. 

A. Brammer, 
General Secretary, ASSOCIATION OF 
SUPERVISING ELECTRICAL ENGINEERS. 


London, August 15th, 1927. 


The I.E.E. Council ‘‘ Ballot.’’ 


Some years ago, it will be recalled, the method of electing 
the Council of the I.E.E. was re-organised. While the 
working of the revised system has turned out to be excellent, 
as the choice of new members of Council has so far proved 
very wise, there is a danger in that, for all practical purposes, 
the whole of the elections lie in the hands of the members 
of Council. In this democratic age, the other members should 
have a chance of voting—even if they do not exercise it. True, 
after the Council has notified the members as to its choice, 
an opportunity is given for alternative proposals, but no 
wise man would allow his name to be put forward under 
such circumstances, as it is virtually a reflection upon the 
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choice of the Council; hence in practice it is impossible to 
get any good men to stand who do not happen to be selected 
by the Council. This weakness in the present method could 
easily be remedied by (a) the suggestion on the part of 
the Council of two names for each vacancy, and (b) a request 
for names to be submitted for its consideration before it 
announces its choice. The last ‘‘ ballot ’’ was rather a farce, 
as there was no- possibility of voting, since no alternative 
names were offered. As there were forty-six spoiled ballot 
papers, evidently some members deleted names of which they 
did not approve, which is at least a hint to the Council that 
it is not quite infallible. 
Wood B. Vota. 


London, August 9th, 1927. 


[Method (a) was: virtually m force for some years, but was 
open to an objection similar to that pointed out by our corre- 
spondent. Method (b), in effect, is always available, for 
members can submit names in advance of the Council’s 
selection. The real defect in the system is the disclosure of 
the Council’s choice, which, as our correspondent indicates, 
tends to prejudice the chances of election of an outside 
nominee. If all the names put forward were on an equal 
footing—i.e., if no indication were given as to which were 
the Council’s nominees and which were not—the elections 
would be perfectly fair and free from the reproach which 
is constantly cropping up.—Eps. Rev.] 


The Profits of Electricity Supply Undertakings. 


Mr. H. M. Sayers somewhat enlarges upon the above article. 
One of the objects of the article was to subject to criticism 
the opinions held by certain town councillors, officials, and 
the staffs of technical journals that the establishment of a 
reserve fund at or approximating to its maximum figure neces- 
sarily indicates a very healthy financial condition in the case 
of an electricity supply undertaking. It certainly was not in- 
tended to convey the impression that a reserve fund of 10 per 
cent. of the aggregate capital expenditure is a statutory mini- 
mum, though unfortunately in many instances those respon- 
sible for the financial administration of supply undertakings 
seem to regard the reserve. fund from that point of view. It 
should always be borne in mind that the effect of the creation 
of a reserve fund has been to raise by the amount in the fund 
the price charged for electricity over a period to consumers. 

Regarding Mr. Sayers’s remarks in the last. paragraph of 
his letter, variations of Section 7 of the Clauses Act, 1899, as 
to the methods in which the reserve fund can be applied, 
have from time to time been incorporated in private Acts. 
Section 110 of the Bolton Corporation Act, 1922, states that 
the provisions of Section 52 (Application of Revenue) of the 
order of 1891 with respect to the reserve fund shall be read 
as if the words ‘‘ One fifth ’’ were inserted instead of ‘‘ One 
tenth,’ and the fund shall be applicable for the purpose of 
extending and improving buildings, plant, and apparatus form- 
ing part of the electricity undertaking. 

The Tunbridge Wells Electric Lighting Extension Order, 
1915, contains a clause which. states that the undertakers 
may, if they think fit, instead of carrying the annual proceeds 
of the reserve fund when amounting to the prescribed limit 
to the credit of the local rate, anply the whole or any portion 
thereof to the purchase of electric mains, machinery, &c., and 
to the formation of a fund for working capital; provided that 
the fund so formed shall not at any time exceed a sum equiva- 
lent to one half of the gross annual revenue of the undertaking 
for the time being. 

Further, the London County Council (General Powers Bill, 
Section 56) is a departure from the Clauses Act of 1899, in 
that it enables London boroughs owning electricity under- 
takings to allocate any net surplus to finance outlays on the 
extension of the undertaking, instead of raising special loans 
for the purpose. 

I am not aware of any Local Act which prescribes a reserve 
fund of some minimum percentage. 


Accountant. 
August 12th, 1927. 


Rural Electric Lines. 


As I read Mr. W. Fennell’s contribution to this subject 
on p. 246 of the Execrrica, Review of August 5th, 1927, 
it occurred to me that what was required was an ‘‘ Overhead 
Lines Club "’ along the lines of the popular ‘‘ Point-fives ”’ 
of pre-war days. Qualification for associate membership— 
the erection of over five miles of overhead line; qualification 
for membershin—the erection of over fifty miles. Subscrip- 
tion—nil. Conditions of joining—that a letter be written 
to the Editor of the Etectrica, Review, simply stating quali- 
fication for either class. At the present moment it is not 
easy to get together a list of electrical engineers who have 
bad overhead line experience, hence a collection of such 
names would be very useful to the Institution of Electrical 
Engineers, the Electricity Commissioners, and other similar 
bodies. There is at present an opportunity to suggest revi- 
sions for existing overhead lines regulations. As Mr. Fennell 
indicates, the men who have had experience ought to be 
in a position to greatly assist the electrical industry as a 
whole, by giving of their experience. From this experience, 
decisions can be made as to the extent to which regulations 
can be eliminated. Regulations are not really needed for 
competent engineers; they are only required to compensate 
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for the lack of knowledge on the part of others. Unfor- 
tunately, in providing regulations for the latter class, the 
former are handicapped. A very satisfactory new regulation 
would be to the effect that ‘‘ These regulations shall not 
apply to overhead lines designed and/or erected by com- 
petent electrical engineers, who have satisfied the Electricity 
Commissioners as to their qualifications: provided that copies 
of all standard or special drawings employed for any work 
be signed and certified by the competent engineer as comply- 
ing with his experience of sound and reasonable design and 
filed at the offices of the electricity supply undertaking for 
which the work is being carried out.” 

I would explain to Mr. Fennell that my comments were 
intended to indicate that as much experience was necessary 
to erect overhead lines as to lay cables, or any other similar 
branch of engineering. A man erecting his first line must 
be looked upon as an amateur. Many uninitiated persons 
seem to think that there is nothing much in the art of 
overhead line construction 

To support my own suggestion, I should be glad if you 
would record my name as a member of the *‘ Overhead 
Lines Club.” 

R. Borlase Matthews, 


Wh.Ex., A.M.I.C.E., M.I.E.E., F.R.Ae.S. 
East Grinstead, August 8th, 1927. 


The Electric Railways of 
Great Britain. 


Annual Returns of the Ministry of Transport. 


year 1926 were published by the Ministry of Transport 

(H.M. Stationery Office, price 2ls. net). Particulars 
relating to electric railways are brought out separately in 
appendices, from which we learn that the length of road 
solely worked by electric traction at the end of 1926 was 
126 miles (in 1925, 1213), and partly worked by electric 
traction 4014 miles (3444), the total being therefore 5274 miles 
electrically equipped; the corresponding length of single track, 
including sidings, was 1,393 miles (1,215 in 1925). (The total 
length of road open for traffic on all systems was 20,396 
miles, or, expressed as single track, 37,058 miles). The 
Southern Railway operated 228 miles of road, of which 40 
miles was equipped on the overhead system and the rest third- 
rail, The I..M. & S. Railway owned 101 miles, of which 41 
was in the London area and 60 in Lancashire (mainly in the 
Liverpool and Manchester districts). The L. & N.E. Railway 
owned 57 miles, mostly in the north-eastern area, and the 
Great Western Railway 54 miles. Apart from the sections 
belonging to the above-named companies, the electric railways 
in the Metropolitan area comprised 125 miles of road, and the 
remaindér, 114 miles, was almost equally shared by the Liver- 
pool Overhead and the Mersey Railways. The aggregate length 
of the electric railways in the Metropolitan area was 405} 
miles; in the Lancashire area 72; and in the N.E. area 
50 miles. 

The electricity used during the year on the d.c. system 
for traction purposes, including the heating and lighting of 
trains, amounted to 457.86 million kWh (443.5 in 1925), mea- 
sured as low-pressure energy, corresponding to 52.89 kWh per 
electric locomotive (nassenger), 31.91 (freight), and 88.44 
(motor vehicle), per 1,000 gross ton-miles. The mileage of 
electric locomotives was 698,338 miles, and that of motor 
vehicles was 80.98 million miles, d.c. 

The a.c. systems ‘Southern, 45 miles, Heysham-Morecambe- 
Lancaster, 9} miles of. road) were supplied with 34.12 million 
kWh, measured as high-pressure energy (33.17 in 1925), or 
77.38 kWh per 1,000 gross ton-miles (76.14); the mileage aggre- 
gating 3.562.030 motor vehicle miles, of which all but 97,000 
miles was run on the Southern Railway system. The aggre- 
gate electric mileage run was 40.21 million passenger train- 
miles and 197.29 million vehicle miles (38.23 and 188.5 millions 
in 1925); freight trains covered 39,109 train miles and 1.8 
million vehicle miles, mainly in the north-eastern area (76,905 
and 4.13 millions in 1925, the difference being obviously due 
to the coal dispute). The number of electric coaching vehicles 
in use was 4,497, an increase of 262. The electrically-operated 
mileage showed an increase of 4.99 per cent. over 1925. 

The capital invested in electric power stations, &c., was 
£7,299,748, showing little increase since 1923. The maintenance 
of electric track equipment cost £154,964. Electric train 
working cost for wages of motormen. £460,535; electrical 
energy, £1,955,047; lubricants, £19,925; and other stores, 
£40,723. Generating costs at railway power stations amounted 
to £1.001,001, and distribution costs to £149,947, the total 
expenditure, including depreciation, being £1,424.668, which 
was allocated as follows: ‘Traction, 214.5 million kWh, 
£898,406; power, 29.5 millions, £184,505; lighting, 26.1 mil- 
lions, £245,346; other consumers, 14.5 millions, £96,351. 

The number of electric locomotives in traffic use was 
42: electric motor-cars, 1,949; carriages worked by electric 
power, 2,548 


L week the annual returns of British railways for the 
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Legal. 


Alleged Theft of Electrical Goods. 

Tue Yorkshire Post reports that at Middlesbrough, on 
August 10th, William Scarth, formerly employed by the 
British Thomson-Houston Co., Ltd., was charged with the 
theft of electrical goods valued at £260. Charges were also 
preferred against Andrew Matson and Cecil Ridley (an elec- 
trical factor) of receiving the goods. In addition, there was 
a charge against all three of conspiring to steal radio valves, 
cable, Jamps, and an accumulator charger from the British 
Thomson-Houston Co., Ltd. 

For the prosecution it was stated that the company found, 
when stocktaking, that over 2,000 lamps, four cases of radio 
valves, and other goods were missing. It was then discovered 
that Ridley was selling ‘‘ B.T.-H.”’ valves at less than the 
proper price, and two valves purchased from him were found 
to bear numbers belonging to missing valves. Subsequently 
Ridley made a statement which led to the apprehension of 
Matson. The latter alleged that he told Ridley that the 
valves had been stolen. Scarth alleged that he was induced 
by Matson to steal goods from the company’s store, and he 
was paid not more than £20 for them. To get away from 
Matson’s influence he joined the Army. For Ridley it was 
urged that he did not know that the goods were stolen; other 
reputable firms in the town had purchased alleged stolen 
goods from Matson. Scarth pleaded *‘ Guilty ’’ and the other 
defendants “‘ Not guilty.’’ The Stipendiary Magistrate de- 
cided that there was a prima facie case, and committed all 
three defendants for trial at the next Assizes, bail being 
allowed. 


False Pretences Charge. 


At Old Street Police Court, on August 8th, Forrest Trevor 
Williams, wireless dealer, Sutton, Surrey, was charged on 
remand with unlawfully and knowingly obtaining by certain 
false pretences, on April 13th, from Réne Rich, a quantity 
of wireless accessories, value £52 9s. 6d., the property of 
Abraham Rich, wireless accessories factor, of Norton Folgate, 

Mr. Frank Powell, prosecuting, stated that there were 
now further charges against the prisoner, viz., that on April 
22nd and 23rd he unlawfully and knowingly obtained by false 
pretences a quantity of radio accessories, value £48, the 
property of the General Electric Co., Ltd., with intent to 
defraud; and on April 22nd he unlawfully and knowingly 
obtained by false pretences a quantity of radio accessories, 
value £21 5s. 7d., the property of S.T., T.td. 

Mr. J. G. C. Yate, who appeared for Williams, said that 
his client would reserve his defence as regarded the first 
charge. 

Mr. CLiarke Hatt said that if the case were going for trial 
to the Sessions he would remand it to some date when there 
Was more time for it to be heard. The case was remanded 
till August 19th, the prisoner being admitted to bail. 


Caerphilly Urban District Council vy. ‘‘ Merthyr Express.” 


In the Vacation Court, on August 10th, Mr. Justice Clauson 
had before him a motion by the Caerphilly U.D.C. to commit 
the Editor of the Merthyr Express for alleged contempt of 
court in commenting upon a pending action by the Council 
against a Mr. Griffin, who, it was stated, was proposing to 
supply electricity in contravention of the provisions of the 
Electric Lighting Act, 1909. 

Mr. Beusaam, for the Council, said it had a special Order 
under which it undertook to supply electricity to a specified 
area, Mr. Griffin was a local tradesman and the owner of 
a parcel of land adjoining his shop, upon which he had 
recently erected a number of buildings, the tenants of which 
he was proposing to supply with electricity generated by 
himself. The only point at issue in the action against Mr. 
Griffin was whether this came within a proviso in the Act. 
After the action had been set down for trial an article 
appeared in the Merthyr Express, the greater part of which 
was a puff of Mr. Griffin's business activities, but the rest 
Was a gross misrepresentation of the issues involved in the 
action, and calculated to prejudice the Council in the eyes 
of the public and throw upon it the odium of making 
overcharges. 

Mr. Preston, K.C., for the Editor, while denying that there 
had been any contempt, said the article was written by a 
local correspondent who did not know that proceedings had 
soem ikon. If there had been contempt, his client expressed 
egret. 

His Lorpsutp said these mistakes would occur, and he was 
Sure that the Editor had no desire to do anything wrong. 

tough a slip, there had been an error. A good purpose 
had been served by bringing the motion on and giving pub- 
licity to the matter, and he thought it might well be left 
there. There would be no order on the motion, and each 
side would pay its own costs. 
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Published Specifications. 


Compiled expressly for this journal by a firm of Chartered Patent Agents. 
The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subseq proceedings will be taken. 


1925. 

18,521. Electrically-operated signals for vehicles.” W. M. Rolph. Apri’ 
20th, 1926. (274,158.) 

1926. 

4,945. “ Acoustic amplifiers and radiators suitable for use with loud- 
speaking telephonic receivers ard other sound-producing or reproducing 
apparatus."” M. Graham and A. Graham _ (legal representatives of b. A. 
Graham (deceased) ). February 20th, 1926. (Addition to 257,639.) (274,532.) 

7,557. “* Electric controlling apparatus for supplying current to electric 
nets.” A. J. Stephens (J. Soloman). March 18th, 1926. (274,536.) 

10,240.“ Réntgen apparatus." Electricitats Ges Sanitas. April 18th, 1926. 


10,389. ‘* Ventilation or pressure relief of fireproof electrical apparatus.” 
Diamond Coal Cutter Co., Ltd., and J. Lithgoe. April 20th, 1926. (274,553.) 
10,405. ‘* Telephone systems.’’ Standard Telephones & Cables, Ltd., and 
G. C. Hartley. April 20th, 1926. (274,555.) 

10,566. ‘“ Electric switches.’ G. Wall and Metropolitan-Vickers Electrical 
Co., Ltd. April 21st, 1926. (Addition to 253,242.) (274,559.) 

10,567.“ Electrical resistances.”” S. C. Lloyd, P. L. Harlow and Metro- 
politan-Vickers Electrical Co., Ltd. April 2lst, 1926. (274,560.) 

10,568. ‘‘ Telephone systems.” Standard Telephones & Cables, Ltd., L. P. 
Lowry, J. R. Gould, and A. H. Cameron. April 21st, 1926. (274,561.) 
10,731. ‘* Underframes and bodies for tramcars.” Brush Electrical Engi- 
neering Co., Ltd., and W. E. Hall. April 23rd, 1926. (274,569.) 

10,837. ‘“‘ Electrical measuring instruments such as voltmeters, ampere- 
meters, and wattmeters.”” W. J. Rickets. April 24th, 1926. (274,575.) 
10,840. ‘‘ Sound-amplifying devices for use with telephone receivers.’ 
F. J. Empson. April 24th, 1926. (274,576.) 

13,081. ‘* Electric cooking and heating apparatus.”” G. A. Hughes. May 
2ist, 1926. (274,606.) 

14,5 “Electric fire or radiator.” H. H. Berry. June 9th, 1926. 
(274,615.) 
15155, “ Electrical control apparatus.” C. Ryder and Metropolitan- 
Vickers Electrical Co., Ltd. June 16th, 1926. (274,620,) : 
15,958. ‘Valve gear and magneto driving gear for internal<combustion 
engines.” J. Bamford and C. J. Bamford. June 25th, 1926. (274,626.) 
17,022. “ Lids of accumulator boxes or cases."" W. Hacdon and J. M. 
Burnett. July 7th, 1926. (274 632.) 

20,360. ‘Stabilisation of high-frequency oscillations.” C. W. Goyder. 
August 18th, 1926. (274,660.) 

22,663. Electroplating.” H. Githe. September 14th, 1926. (274,671.) 
23,315. “ End grips for cables.” Callender’s Cable & Construction Co., 
Ltd., and W. H. Isherwood. September 21st, 1926. (274,675.) 

27,320. “ Variable directional electric wave-generating device.”” H. Yagi. 
December 29th, 1925. (263,752.) 

27,925. ‘* Speed-control systems.” British Thomson-Houston Co., Ltd. 
November 6th, 1925. (261,031.) 

28,272. “Sound amplifiers.’ G. E. Spero. November 10th, 1926. 
(274,689.) 

28,793. “ Electrical indicating, recording, and regulating apparatus." 
W. H. Apthorpe and Cambridge Instrument Co., Ltd. November 15th, 1926. 
(274,692.) 


29,966. “ Three-phase transformers.” Siemens-Schuckertwerke Ges, and 
Dr. K. Kurda. November 26th, 1926. (274,701.) 

30,176. ‘“‘ Amplifying apparatus for crystal receiving sets in wireless tele- 
phony and telegraphy.” C. A. Renaud. December 24th, 1925. (263,769.) 

30,623. “ Electricity meters of the induction type.” Korting & Mathiesen 
Akt. Ges. and R. Kopp. December 3rd, 1926. (274,704.) 

31,719. “ High tension electric apparatus working in oil.” International 
General Electric Co. Inc. December 17th, 1925. (263,151.) 

32,118. ‘‘ Sound amplifiers.” Columbia Graphophone Co., Ltd. May 28th, 
1926. (271,813.) 

$2,211. ‘ Apparatus for use with telephone mouthpieces.” L. J. Gamoty. 
December 20th, 1926. (274,714.) 


1927. 


306. “ Advertising gramophone driven by an ‘electric motor and acting 
automatically.” Naamlooze Vennootschap Reclamophoon-Maatschappij and 
J. Drukker. January 5th, 1927. (274,723.) 

420. “ Protective arrangements for electric apparatus.’’ British Thomson- 
Houston Co., Ltd. January 6th, 1926. (264,168.) 

1,747. “Instrument for electric ionic medication." W. Richter. March 
24th, 1926. (268,294.) 

2.517. “ Process and apparatus for providing carbon electrodes with metal 
crowns.” T. Pogany and E. Bagota. January 28th, 1927. (274,735.) 

2,666. ‘“‘ Portable apparatus for use in the treatment of patients with 
electric light.” St. Dunstan's and N. Warren. January 29th, 1927. (274,739.) 

4,603. ‘ Systems for protecting electric transformers."’ British Thomson- 
Houston Co., Ltd., H. S. Holbrook and C. G. Mayo. February 18th, 1927. 
(Addition to 176,134.) (274,749.) 

5,011. “ Automatic reclosing circuit-breaker systems.” British Thomson- 
Houston Co., Ltd. February 23rd, 1926. (266,717.) 

9.754. “Electric switches.” A. K. Croad (Eastern Laboratories Inc.). 
April 19th, 1926. (Divided application on 10,277/26.) (274,770.) 

9,967. “Electrical flashlight apparatus.’ Svenska Akticbolaget Gas 
Accumulator. May 20th, 1926. (271,424.) 

10,602. ‘* Small commutator motor.” Landis & Gyr Soc. Anon. May 3rd, 
1926. (270,282.) 

11,870. ‘ High ohmic resistances variable by steps.” S. Loewe. May 


Trade Mark Applications. 


Tue following are among the recent applications for British 
trade marks. Objections against any of the proposed marks 
may be entered within one month from August 10th :— 

E.E. (lettering and design). No. 477,666. All goods in Class 6.—English 
Electric Co., Ltd. 

Microfu. No. 480,801. Class 8. Instruments and apparatus for use in 
radio-telegraphy or telephony.—Microfuses, Ltd., 3, Finsbury Square, F.C.2. 

Jerofort. No. 480,940. Class 8. Apparatus for use in radio-telegraphy and 
telephony.—T. O. Peet, 35, London Road, Portsmouth. 

Oravox. _ No. 481,533. Class 8. Telephonic instruments and apparatus.— 
Pedestros, Ltd., 26, Langham Street, Portland Place, W.1. 

Dewola. No. 482,038. Class 8. Radio receiving sets.—Alfred J. Dew, 
trading as A. J. Dew & Co., 33-34, Rathbone Place, W.1. 

Blitz. No. 479,267. Class 13. Electric switches of ordinary metal for use 
in connection with household lighting.—Fresen & Co., Ludenscheid, Ger- 
many. (British representatives: H. Gardner & Son, 173-175, Fleet Street, 
E.C.4.) 

Electrolux. No. 478,771. All goods in Class 18.—Electrolux, Ltd. 
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New Work for Contractors. 


Particulars of new works and building schemes for the use of electrical installation 
contractors in search of work and all interested in the sale of electrical 
and allied plant and other products. 


Publication in this list is no guarantee that electrical work is 
definitely included. Alleged inaccuracies should be reported 
to the Editors. 


ARNOLD (Nortts.).—School (500 places) ; director of education, 
County Education Offices, Nottingham. 


BECKENHAM.—Secondary school; Kent Education Com- 
mittee. 


BENTLEY (Yorks.).—Saw mill, Bentley Road, for Jenkinson 
and Sons. 

BEXLEY.—Cinema. Park View Road, Welling, for the Rialto 
Cinemas (Welling), Ltd. Central school; Kent Educa- 
tion Committee. 

BIRKENHEAD. — Electric 
borough engineer. 


BIRMINGHAM.—Roman Catholic church; Rev. F. H. Drink- 
water, rector of Holy Family Church, Small Heath. 

BLACKBURN.—Extension of Stancliffe Street Mill, for Wit- 
ton Mill Co. 

BRENTWOOD.—Rebuilding premises, High Street, for the 
London Co-operative Society; secretary. 

BROOKWOOD.—Reception hospital, 
Surrey C.C. 

BRUMBY.—School (£18,850), for Lindsey E.C.; director of 
education, Lincoln. Isolation hospital (£24,150), for 
Lindsey C.C.; clerk, The Castle, Lincoln. 

CHERTSEY.—Some hundreds of houses, near Sorbo Works; 
Architectural Town Planning Association, Ltd. 

COLCHESTER.—Arcade of shops, Long Wyre Street to Queen 
Street, for F. E. Locke. Central school and Council 
school at Lexden; director of education. 

COVENTRY.—Extensions, motor-’bus garage (£7,800), for 
the T.C.; borough engineer. 


(Essex).—Cinema, Goresbrook Road, for J. 
aye. 


lighting, Queen’s Buildings, 


Mental Institution; 


DAILLY (Ayrsuire).—Masonic temple, for the Ferguson St. 
James Lodge; secretary. 


DARTFORD.—Cement stores, Dartford wharf; Darby Bros. 
DEWSBURY.—Children’s ward, District Infirmary ; governors. 
DONCASTER.—Extensions to the Technical and Art Schools 


(£12,000); Education Department. 
DORCHESTER.—Electric lighting, 
tion; borough engineer. 


DUDLEY.—Locomotive shed, Cinder Bank: O. Grazebrook. 

EDINBURGH.—Hall for City Mission; the superintendent. 

EGREMONT (Comszrtanp).—Electric light installation, Parish 
hurch; Rev. Irvine Earnshaw, rector. 

ESTON.—75 houses; U.D.C. surveyor. 


FATRHAVEN (NEAR BLACKPOOL).—Girls’ secondary school 
(£50,000), for trustees, Lytham Schools’ Foundation. 


FARNHAM.—Adaptation of premises for municipal offices; 
A. J. Stedman, for U.D.C. Additions, Wrecclesham 
Potteries; A. Harris. Additions, Farnham Gas and Elec- 
tricity Co. offices. 

FISHERTON.—Extensions, public schools, for Ayrshire E.C.; 
William Reid, master of works, Education Offices, Ayr. 


GLAMORGAN.—New admission block at the Angleton Mental 
Hospital; County Council. 


GLASGOW .—College, dairy school, &c., Pollok (£150,000), 
for the governors of the West of Scotland Agricultural 
College. 318 houses for Corporation; City Housing De- 
partment. 38 houses for Taylor & Wilson, Halfway, 
Paisley Road; the manager. Diversion of railway lines 
and construction of mineral depdt at Knightswood; 
M‘Kean & Renwick. 

GLOSSOP.—Boiler house, Turn Lee Mills; Olive & Partington. 

HAYWARDS HEATH.—Extensions, King Edward VII Memo- 
rial Eliot Hospital; R. M. F. Huddart, architect, 4, 
Grosvenor Hill, Wimbledon. 

HERNE BAY.—Block of offices and seven flats, &c., High 
Street; C. H. H. Kenworthy. 


HULL.—Increased storage accommodation at docks; Cor- 


poration and L.N.E.R. Electric lighting, St. Paul Street 
Baths; city engineer. 


waterworks pumping sta- 


[LKESTON.—Commercial garage, Chapel Street; A. B. Inglis, 

KILMARNOCK.—Extensions to technical school, with elec 
trical work, for Ayrshire E.C.; William Reid, master 
of works, Education Offices, Ayr. 

KIRKCALDY.—Extensions, district isolation hospital, with 
electrical and heating work; D. Forbes Smith & John- 
ston, architects, 244, High Street. 

LICHFIE! D.—High school for girls; G. ©. Lowbridge, 
architect. 

LONDON (Barkinc Town, E.).—30 flats, Gascoigne Road; 
U.D.C. surveyor. Electrical installation, St. Joseph’s 
Schovuls, Howard Road; Rev. Father Van Meenan. 

(Buackrriars, S.E.)—Cold store on the Thames for the 
New Zealand Meat Producers’ Board. 

MERTHYR TYDFII..—Mining institute, for the Borough 
E.C.; borough engineer. 

MORETON (BirxenHEAD).—Church, Dureen Road, for the 
Baptist trustees; secretary, Victory Hall. 

NEWCASTLE.—9% houses at Walker and 161 at Pendower; 
H. Kindred. 850 houses, new estate at Lonnen; city 
engineer. Municipal office extensions (£41,750); city 
engineer. 

ORPINGTON.—Secondary school; Kent Education Committee, 

PETERBOROUGH —Rebuilding premises, King Street, for 
Thomson’s, Ltd., drapers (one of the Selfridge Stores, 
London). 

PLYMOUTH.—Laboratories and workshops, Junior Technical 
School, Durnford Street; Education Committee. 

POCKLINGTON (Yorks.).—Cinema, for Allison & Sons. 


PONTYPOOL.—Roman Catholic church, Grahamstown; Rew 
F. C. Lynch, rector. 
PORTSLADE-ON-SEA.—Memorial hall, with welfare institute 
and dining and concert halls, for Ronuk, Ltd. ; Gilbert 
M. Simpson, architect. 
RICHMOND.—Extension for new clinic, Royal Hospital; 
governors. 
ROMFORD.—Electric light installation, Parish Church; the 
vicar. 
ROTHERHAM.—Six shops and offices, Corporation Street; 
George Saul & Sons, Ltd. 
RUNCORN.—Business stores, High Street, for the Runcorn 
and Widnes Co-operative Society; secretary. 
SITTINGBOURNE (Morston). — Premises, electrically 
equipped, for Smeed, Dean & Co., Ltd., brick manufac- 
turers. 
SOUTHEND-ON-SEA.—Hospital; H. Percy Adams, architect, 
9, Knightsbridge, London, 8.W. 
LYBRIDGE.—Electric lighting installation, Lancashire 
—_ Ward No. 2, Conservative Club, Stamford Street; J. J 
France, secretary. 4 
TIRLING.—Electric lighting installation, Institution, for the 
Combination Poorhouse Board; Mr. Inglis, electrical 
engineer, Glasgow. 
STOURPORT.—Showrooms, Severn Valley Carpet Works, for 
T. Bond Worth & Son. 
TUNBRIDGE WELLS.—Additional 50 houses, for the T.0z 
borough surveyor. 
UPPER HOLKER.—School, Brow Edge (£11,060), for Lanes. 
E.C.; Director of Education, Preston. _ 
AKEFIELD.—Workshops, Stennard Isle; British Spiro tur 
4 bine Co., Ltd. Additions, workshops, Belle Isle; West 
Riding Electric Tramway Co., Ltd. Maternity home; 
governors, Clayton Hospital. 
WATFORD.—Church and schools, Harebreaks estate, for es 
leyan trustees. Stores, &c., Whippendell Road; Sun En- 
graving Co. : 
WEDNESBURY.—Extensions, county technical college, 1 
cluding metallurgical laboratories, &c., for Staffs. 
F. A. Hughes, director of education, Stafford. on 
WINCHESTER.—Extensions, central premises, for the 
operative Society ; Geoffrey Denham, architect, 41, Jewm? 
additional 200 h Low Hill 
WOLVERHAMPTON.—Additiona ouses, 
estate, and isolation block, borough hospital (£3,058), for 
the T.C.; borough surveyor. 3 
WORKSOP.—Technical and mining college; Director 
Education, County Education Offices, Nottingham. 
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